













$Q GLHVHU 6WHOOHP|FKWH LFK GLH*HOHJHQKHLW QXW]HQ XP DOO GHQHQ ]X
GDQNHQ GLHPLU GHQ $EVFKOX GLHVHU $UEHLW HUP|JOLFKW KDEHQ VHL HV
LQGHP VLH PLU PLW 5DW XQG 7DW ]XU 6HLWH VWDQGHQ PLU PLW LKUHU
NRQVWUXNWLYHQ .ULWLN ZHLWHUKDOIHQ RGHU PLU GHQ 5FNHQ IUHLJHKDOWHQ
KDEHQGDPLWLFKPLFKJDQ]PHLQHU$XIJDEHZLGPHQNRQQWH
$Q HUVWHU 6WHOOHP|FKWH LFK KLHUPHLQH )UHXQGLQ .DWULQ (FKWHUPH\HU
QHQQHQ GLH PLU VRZRKO LP WlJOLFKHQ /HEHQ .UDIW XQG 0RWLYDWLRQ
JHJHEHQ DOV DXFKGXUFK LKUH.ULWLN VHKUZHLWHUJHKROIHQ KDW ,Q GLHVHP
=XVDPPHQKDQJ VHL DXFK DOOHQ DQGHUHQ NULWLVFKHQ /HVHUQ JHGDQNW
LQVEHVRQGHUH -DQ .RZDOVNL XQG 5DOSK 0LDUND /HW]WHUHP EHVRQGHUV
DXFKIUYLHOH'LVNXVVLRQHQLQGHQHQHLQLJH,GHHQJHERUHQZXUGHQGLH
VSlWHU(LQJDQJLQGLHVH$UEHLWIDQGHQ
%HVRQGHUHU 'DQN JLOW PHLQHQ EHLGHQ %HWUHXHUQ $QGUHDV )UDQN XQG
*HUKDUG%UHZND6LH OLHHQPLUHLQHUVHLWVGHQ)UHLUDXPPHLQHHLJHQHQ
9RUVWHOOXQJHQXP]XVHW]HQDQGHUHUVHLWVZDFKWHQVLHGDUEHUGDLFKDXI
GHP ULFKWLJHQ :HJ EOHLEH 6LH ZDUHQ IU PLFK MHGHU]HLW DQVSUHFKEDU
ZHQQVLFK3UREOHPHYRUPLUDXIWUPWHQ6LHYHUVWDQGHQHVPLU LQGHQ
ULFKWLJHQ $XJHQEOLFNHQ GLH QRWZHQGLJH 0RWLYDWLRQ ]X JHEHQ XP GHQ
QlFKVWHQ6FKULWWEHZlOWLJHQ]XN|QQHQ
1LFKW XQHUZlKQW VROO GLH +LOIH PHLQHV %UXGHUV 7KRPDV EOHLEHQ GHU

























































































































































































*UXQGODJH MHGHU PHQVFKOLFKHQ %HVLHGOXQJ LVW GHU *UXQG XQG %RGHQ RKQH GHQ VRPLW
PHQVFKOLFKH([LVWHQ] QLFKWP|JOLFKZlUH %RGHQ ELOGHW GLH*UXQGODJH GHU (UQlKUXQJ GHV
0HQVFKHQ :LH VROOWH VRQVW HLQ )HOG HQWVWHKHQ DXI GHP *HWUHLGH ZlFKVW" :R VROOWHQ
0HQVFKHQLKUH6LHGOXQJHQEDXHQZHQQQLFKWDXIGHP*UXQGXQG%RGHQGHULKU(LJHQWXP
LVW" (U LVW VR VHOEVWYHUVWlQGOLFK XQG DOOJHJHQZlUWLJ GD VHLQH :LFKWLJNHLW OHLFKW LQ GHQ
+LQWHUJUXQG WULWW 'HVKDOEZLUG GLHVH IXQGDPHQWDOH %HGHXWXQJ DQ GLHVHU 6WHOOH JHZUGLJW
9LHOEHNDQQWHUXQGEHZXWHU LVWGHP0HQVFKHQGHU ILQDQ]LHOOH*HJHQZHUWYRQ*UXQGXQG
%RGHQGHU HLQH VWDELOH XQGYRU:lKUXQJVWXUEXOHQ]HQ VLFKHUH*HOGDQODJHRGHU HLQIDFKQXU
GLHILQDQ]LHOOH6LFKHUKHLWLP$OWHUEHGHXWHW
,Q LKUHU(QWZLFNOXQJ KDW GLH0HQVFKKHLW LKUHQ /HEHQVUDXP LPPHU ZHLWHU DXVJHGHKQW XQG
VWLHLQGLHHQWOHJHQVWHQ*HELHWHYRU'DEHLRIIHQEDUWHVLFKHLQZHLWHUHU$VSHNW*UXQGXQG
%RGHQ LVW QLFKW YHUPHKUEDU HU LVW HLQH EHVFKUlQNWH 5HVVRXUFH GLH VLFK LPPHU PHKU
0HQVFKHQ WHLOHQ $XI*UXQG VHLQHV ILQDQ]LHOOHQ*HJHQZHUWV LVW GHU*UXQG XQG %RGHQ ]X
HLQHP JHZDOWLJHQ:LUWVFKDIWVIDNWRU JHZRUGHQ (U ELOGHW GLH *UXQGODJH IU GHQ 5HDONUHGLW
DOVRGHUK\SRWKHNDULVFKHQ%HOHLKXQJGHV%RGHQV9LHOH,QYHVWLWLRQHQZLHEHLVSLHOVZHLVHGHU
%DX YRQ +lXVHUQ ZlUHQ QLFKW P|JOLFK N|QQWHQ QLFKW GLH ILQDQ]LHOOHQ 0LWWHO GXUFK GLH
%HOHLKXQJGHV%RGHQVIUHLJHVHW]WZHUGHQ
'LH %HGHXWXQJ HLQHUVHLWV XQG GLH EHVFKUlQNWH 9HUIJEDUNHLW DQGHUHUVHLWV EHJUQGHQ GHQ
KHUDXVUDJHQGHQ 6WHOOHQZHUW YRQ *UXQG XQG %RGHQ LQ XQVHUHU *HVHOOVFKDIW 8P GLHVHP
6WHOOHQZHUW JHUHFKW ]X ZHUGHQ LVW HLQH NRUUHNWH XQG HLQGHXWLJH 9HUZDOWXQJ GHU 5HVVRXUFH
QRWZHQGLJ=XU*HZlKUOHLVWXQJ GHV IULHGOLFKHQ=XVDPPHQOHEHQV GHU0HQVFKHQ LVW HV YRQ
JURHU %HGHXWXQJ 6WUHLWLJNHLWHQ EHU *UXQG XQG %RGHQ ]X YHUPHLGHQ 'D]X PVVHQ GLH
(LJHQWXPVYHUKlOWQLVVH NODU XQG IU MHGHQ HUVLFKWOLFK RIIHQOLHJHQ (V ZHUGHQ GHVKDOE JURH
$QVWUHQJXQJHQ XQWHUQRPPHQ XP GHQ*UXQG XQG %RGHQ VR ]X YHUZDOWHQ GD HU GLHVHQ
$QVSUFKHQJHUHFKWZHUGHQNDQQ





XQG /DJH HLQGHXWLJ EHVFKULHEHQ XQG DQGHUHUVHLWV GHQ 3HUVRQHQ GLH 5HFKWH DQ GLHVHQ
*UXQGVWFNHQEHVLW]HQ]XJHRUGQHWZHUGHQ'LHHUVWH$XIJDEHLVWGHP.DWDVWHU]XJHRUGQHW










$XIZDQG JHSIOHJW (V EHVWHKW GDKHU HLQ JURHU %HGDUI GLH )XQNWLRQHQ GHV *UXQGEXFKV
HIIHNWLY]XJHVWDOWHQ0LWGHU(QWZLFNOXQJGHU&RPSXWHUWHFKQLN LQGHQ OHW]WHQ -DKU]HKQWHQ
VWHKWQXQHLQ:HUN]HXJEHUHLWGDVJHQDXGLHVHQ%HGDUIGHFNHQNDQQ&RPSXWHUHUP|JOLFKHQ
HV HLQHUVHLWV JURH 'DWHQPHQJHQ ]X YHUZDOWHQ XQG HIIHNWLY YHUIJEDU ]X PDFKHQ XQG
DQGHUHUVHLWV GLH .RUUHNWKHLW GLHVHU 'DWHQ ]X HUKDOWHQ =X JHQDX GLHVHP =ZHFN GLH
9HUZDOWXQJ JURHU 'DWHQPHQJHQ ]X UHDOLVLHUHQ ZXUGHQ 'DWHQEDQNV\VWHPH JHVFKDIIHQ
*HRJUDSKLVFKH ,QIRUPDWLRQVV\VWHPH *,6 /DXULQL XQG 7KRPSVRQ  ZXUGHQ LQ GHQ
OHW]WHQ -DKUHQ HQWZLFNHOW XP UlXPOLFKH'DWHQ ]X YHUZDOWHQ(QWVSUHFKHQG GHU %HGHXWXQJ




%HL GHU 5HSUlVHQWDWLRQ HLQHV 6\VWHPV ]XU 9HUZDOWXQJ YRQ *UXQG XQG %RGHQ WUHWHQ
YHUVFKLHGHQH 3UREOHPH DXI GHUHQ JHQDXH $QDO\VH *UXQGODJH IU HLQH HUIROJUHLFKH
,PSOHPHQWDWLRQLVW
*URH %HGHXWXQJ NRPPW GHU %HWUDFKWXQJ YRQ 9HUlQGHUXQJHQ GHV 6\VWHPV ]X
.RQYHQWLRQHOOH 'DWHQEDQNV\VWHPH VLQG VWDUN GDUDXI DXVJHULFKWHW HLQH 0HQJH YRQ 'DWHQ
VWDWLVFK ]X YHUZDOWHQ 9HUlQGHUXQJHQ LQ HLQHP VROFKHQ 6\VWHP VLQG OHGLJOLFK hEHUJlQJH
]ZLVFKHQ GHQ NRQVLVWHQWHQ =XVWlQGHQ GHV 6\VWHPV (LQH VROFKH 6LFKWZHLVH WUlJW QLFKW GHU
7DWVDFKH 5HFKQXQJ GD VLFK 6\VWHPH LQ VWlQGLJHU 9HUlQGHUXQJ EHILQGHQ GLHVH
9HUlQGHUXQJHQ DOVR IXQGDPHQWDOH %HVWDQGWHLOH GLHVHU 6\VWHPH VLQG 'LH %HWUDFKWXQJ YRQ
9HUlQGHUXQJHQDOVhEHUJDQJ]ZLVFKHQVWDWLVFKHQ=XVWlQGHQVWHOOWOHGLJOLFKHLQHLGHDOLVLHUHQGH
9HUHLQIDFKXQJGDUXQGLVWQLFKWJHHLJQHWDOOHQRWZHQGLJHQ$VSHNWH]XEHVFKUHLEHQ
3UREOHPDWLVFK EHL GHU %HVFKUHLEXQJ HLQHV *UXQGEXFKV\VWHPV LVW GD MHGH 5HSUlVHQWDWLRQ




=LHO HLQHV VROFKHQ 6\VWHPV LVW +LHUDXV HUZlFKVW DXFK HLQH JURH %HGHXWXQJ GHU




+DXSWSUREOHP MHGHUZLVVHQVFKDIWOLFKHQ$UEHLW LVW HV GDV ]X EHVFKUHLEHQGH 3UREOHP VR ]X






GHU DQGHUHQ 6HLWH 3UREOHPH XQEHKDQGHOW EOHLEHQ 'LHV OLHJW GDUDQ GD VLFK LQ GHQ
YHUVFKLHGHQHQ/lQGHUQXQWHUVFKLHGOLFKH6\VWHPHHQWZLFNHOWKDEHQGLHLP'HWDLOVHKUVWDUN
YRQHLQDQGHU DEZHLFKHQ (V JLOW MHGRFK GD GLH JUXQGOHJHQGHQ =XVDPPHQKlQJH DXI
*UXQG GHU JOHLFKHQ =LHOVWHOOXQJ DXFK JOHLFK VLQG XQG GHVKDOE (UJHEQLVVH GLHVHU $UEHLW
DXFK]XYHUDOOJHPHLQHUQVLQG
• 'LHVH $UEHLW EHVFKUHLEW GDV *UXQGEXFKV\VWHP NODPPHUW DOVR GDV .DWDVWHU ZHLWJHKHQG
DXVREZRKOEHLGHLQHQJHP=XVDPPHQKDQJVWHKHQ%HWUDFKWHWZHUGHQ9HUlQGHUXQJHQLQ

GHQ 5HFKWVYHUKlOWQLVVHQ XQG LQ GHU UHFKWOLFKHQ ,GHQWLWlW YRQ*UXQGVWFNHQ QLFKW DEHU
LKUHUlXPOLFKH/DJHRGHU$XVGHKQXQJ
 'LH0HWKRGH
:LFKWLJ IU GLHVH $UEHLW LVW GDV 9RUJHKHQ DOVR GLH0HWKRGH GLH DQJHZDQGW ZLUG XP GLH
3UREOHPHEHLGHU5HSUlVHQWDWLRQHLQHV*UXQGEXFKV\VWHPV]XO|VHQ
*UXQGVlW]OLFK RULHQWLHUW VLFK GLHVH$UEHLW DQ GHP GHNODUDWLYHQ$QVDW] 5XVVHOO XQG1RUYLJ
 XPGDV:LVVHQEHUGDV6\VWHPNODU XQG VWUXNWXULHUW UHSUlVHQWLHUHQ ]X N|QQHQ$OV
5HSUlVHQWDWLRQVVSUDFKH ZLUG GLH 3UlGLNDWHQORJLN YHUZDQGW GLH LP %HUHLFK GHU
:LVVHQVUHSUlVHQWDWLRQ VHKU YHUEUHLWHW LVW 'HU NRQNUHWH .DONO GHU ]XU %HVFKUHLEXQJ GHV
6\VWHPV XQG GDPLW ]XU (UVWHOOXQJ HLQHV0RGHOOV JHQXW]W ZLUG LVW GHU 6LWXDWLRQVNDONO YRQ
-RKQ0F&DUWK\0F&DUWK\XQG+D\HV
 =LHOGHU$UEHLW
'LH$UEHLW ]LHOW DXIGLH(UVWHOOXQJ HLQHV DXVIKUEDUHQ 3URWRW\SHQ HLQHV*UXQGEXFKV\VWHPV
DXI%DVLVGHVHUVWHOOWHQ0RGHOOV$QKDQGYRQYHUVFKLHGHQHQ)DOOEHLVSLHOHQZLUG JHWHVWHW RE
GHU3URWRW\SGDVHUVWHOOWH0RGHOONRUUHNWLPSOHPHQWLHUW(QWVFKHLGHQGHU6FKZHUSXQNWLVWGLH




LQ.DSLWHO  HLQ NRQ]HSWLRQHOOHV0RGHOO HQWZRUIHQ GDV LQIRUPHOO GLHZHVHQWOLFKHQ$VSHNWH
GHV *UXQGEXFKV\VWHPV EHVFKUHLEW $XV GHQ $QIRUGHUXQJHQ GHV 0RGHOOV HUJHEHQ VLFK GLH
QRWZHQGLJHQIRUPDOHQ*UXQGODJHQXPGDV0RGHOODE]XELOGHQ.DSLWHOEHVFKlIWLJWVLFKPLW




EHVFKULHEHQHQ $QVDW]HV (UJHEQLV LVW GDV IRUPDOH 0RGHOO 'LHV LVW *UXQGODJH IU GLH
,PSOHPHQWDWLRQ GLH LQ .DSLWHO  YRUJHVWHOOW ZLUG 'LH ,PSOHPHQWDWLRQ HUIROJW LQ 3URORJ
%UDWNR'D]XZLUGGLH.RUUHNWKHLWGHU3URORJ,PSOHPHQWDWLRQEH]JOLFKGHVIRUPDOHQ





,Q GLHVHP.DSLWHOZHUGHQ$XIEDX XQG %HGHXWXQJ GHV*UXQGEXFKV HUOlXWHUW +LHUEHL ZLUG





GHV *UXQGEXFKDPWV QLHGHUVFKODJHQ ZLH VLH DOVR XPJHVHW]W ZHUGHQ 6HKU HQJ PLW GHP
*UXQGEXFKLVWGDV.DWDVWHUYHUEXQGHQ'HVKDOENDQQGLH$UEHLWVZHLVHGHV*UXQGEXFKDPWV
QLFKWEHVFKULHEHQZHUGHQRKQHGLHVH=XVDPPHQKlQJHQlKHU]XXQWHUVXFKHQ9RQ]HQWUDOHU
%HGHXWXQJ IU GDV *UXQGEXFKUHFKW VLQG GLH 5HJHOQ QDFK GHQHQ GDV *UXQGEXFK VLFK
YHUlQGHUW ,QVEHVRQGHUH PX GLH 5LFKWLJNHLW GHV *UXQGEXFKV HUKDOWHQ ZHUGHQ XQWHU GHU
%HGLQJXQJ GD VWlQGLJ 9HUlQGHUXQJHQ VWDWWILQGHQ ,P 9RUGHUJUXQG VWHKW GHVKDOE GLH
%HVFKUHLEXQJ GLHVHU 9HUlQGHUXQJHQ XQG LVW HOHPHQWDUH *UXQGODJH GHU 0RGHOOLHUXQJ GHV
*UXQGEXFKV\VWHPV GLH ,QKDOW GLHVHU $UEHLW LVW 8P GLH 5LFKWLJNHLW GHV *UXQGEXFKV ]X
HUKDOWHQ LVW HV ZLFKWLJ GLH 8UVDFKHQ YRQ ,QNRQVLVWHQ]HQ ]X NHQQHQ 'HVKDOE ZHUGHQ GLH
,QNRQVLVWHQ]HQDOV$EVFKOXGLHVHV.DSLWHOVQlKHUEHWUDFKWHW
 =ZHFN$XIJDEHQXQG%HGHXWXQJGHV*UXQGEXFKV
*UXQG XQG %RGHQ JHQLHW LQ XQVHUHU *HVHOOVFKDIW HLQHQ KRKHQ 6WHOOHQZHUW 'LHV OLHJW
HLQHUVHLWV GDUDQ GD HU*UXQGODJH MHGHU%HVLHGOXQJ GXUFK GHQ0HQVFKHQ XQG DQGHUHUVHLWV
QLFKWYHUPHKUEDULVW'HVKDOELVWHVQRWZHQGLJGLH5HFKWVYHUKlOWQLVVHDQ*UXQGXQG%RGHQ
HLQGHXWLJNODU]XVWHOOHQ,QVEHVRQGHUHLVWHVZLFKWLJ]XEHVWLPPHQZHUGHU(LJHQWPHUHLQHV
*UXQGVWFNV LVW XQG ZHOFKH 5HFKWH DQ HLQHP *UXQGVWFN EHVWHKHQ +LHU]X ZXUGH GDV
*UXQGEXFKJHVFKDIIHQ'DV=XVDPPHQOHEHQGHU0HQVFKHQDXIGHP*UXQGXQG%RGHQXQG





GDV*UXQGEXFK GDGXUFK JHPDFKW GD HLQ MHGHU GHU HLQ EHUHFKWLJWHV ,QWHUHVVH QDFKZHLVHQ
NDQQLQGDV*UXQGEXFK(LQVLFKWQHKPHQGDUI'LH*DUDQWLHGHU5LFKWLJNHLWGHV*UXQGEXFKV
EHZLUNW GD MHGHU GHU HLQ LP *UXQGEXFK HLQJHWUDJHQHV 5HFKW HUZLUEW DXFK (LJHQWPHU
GLHVHV 5HFKWV ZLUG VHOEVW ZHQQ GDV *UXQGEXFK QLFKW GLH ZLUNOLFKH 5HFKWVODJH ZLHGHUJDE
'LHV EHZLUNW GD GHU 6WDDW DXFK IU HYHQWXHOOH DXV GLHVHU 8QULFKWLJNHLW HUZDFKVHQH
6FKDGHQHUVDW]DQVSUFKHHLQVWHKW
1HEHQ GHU 2IIHQOHJXQJ GHU (LJHQWXPVYHUKlOWQLVVH DQ VLFK PVVHQ GLH 9HUKlOWQLVVH GHU
5HFKWH XQWHUHLQDQGHU DOVR LKU 5DQJ IHVWJHOHJW ZHUGHQ 'DGXUFK ZLUG HUUHLFKW GD ZDQQ
LPPHUHV]XHLQHP.RQIOLNW]ZLVFKHQ$QVSUFKHQNRPPWGLHGDVVHOEH5HFKWEHWUHIIHQGDV
YRUUDQJLJH5HFKWGLH3ULRULWlWEHVLW]W
'LHJURHZLUWVFKDIWOLFKH%HGHXWXQJGHV*UXQGHLJHQWXPV OLHJWGDULQ GD HV*UXQGODJH IU
GHQ 5HDONUHGLW LVW +LHUXQWHU ZLUG GLH K\SRWKHNDULVFKH %HOHLKXQJ GHV %RGHQV YHUVWDQGHQ
0|JOLFK ZXUGH GLHV GXUFK GLH 6FKDIIXQJ GHV *UXQGEXFKV PLW GHU GDPLW JDUDQWLHUWHQ
5HFKWVVLFKHUKHLW1HEHQGHQ(LJHQWXPVYHUKlOWQLVVHQPVVHQGDKHUGLH%HODVWXQJHQDQHLQHP
*UXQGVWFNHLQJHWUDJHQZHUGHQ
'DV *UXQGEXFK LVW DOVR HLQ |IIHQWOLFKHV 5HJLVWHU GDV EHU GLH 5HFKWVYHUKlOWQLVVH DQ GHQ
*UXQGVWFNHQ$XVNXQIWJLEW/|IIOHU6+LHUEHLPXEHDFKWHWZHUGHQGDOHGLJOLFK









'DV JHVDPWH GHXWVFKH 5HFKW LVW YRQ GHU =ZHLWHLOXQJ LQ PDWHULHOOHV XQG IRUPHOOHV 5HFKW
JHSUlJW +LHUEHL UHJHOW GDV PDWHULHOOH 5HFKW GLH %H]LHKXQJHQ ]ZLVFKHQ0HQVFKHQ XQG GLH
=XRUGQXQJHQ ]ZLVFKHQ0HQVFKHQ XQG 6DFKHQ'DV IRUPHOOH 5HFKW OHJW GLH 1RUPHQ XQG
9HUIDKUHQVZHLVHQ IHVW GLH GHU .ODUVWHOOXQJ XQG 'XUFKVHW]XQJ GLHVHU PDWHULHOOHQ 5HFKWH
GLHQHQ(VZLUGDXFKDOV9HUIDKUHQVUHFKWEH]HLFKQHW %HQJHOXQG6LPPHUGLQJ6
$XIJDEHGHV*UXQGEXFKVLVWHVGLHPDWHULHOOHQ5HFKWHDQ*UXQGVWFNHQRIIHQ]XOHJHQ'DPLW
HV GLHVHU $XIJDEH JHUHFKW ZHUGHQ NDQQ PX HV DXFK GLH YHUIDKUHQVUHFKOLFKHQ 1RUPHQ
DEELOGHQ GLH IU GLH 8PVHW]XQJ GHV PDWHULHOOHQ 5HFKWV QRWZHQGLJ VLQG 'DV *UXQGEXFK
ELOGHW IROJOLFK QLFKW QXU GLH PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH DE VRQGHUQ DXFK GDV
9HUIDKUHQVUHFKW
 'LH*UXQGVlW]HGHV*UXQGEXFKUHFKWV
'DPLW GDV *UXQGEXFK VHLQHQ $XIJDEHQ JHUHFKW ZHUGHQ NDQQ OLHJHQ LKP EHVWLPPWH





XP JOWLJ ]X ZHUGHQ ]ZHLHU %HVWDQGWHLOH GHU (LQLJXQJ GHV ELVKHU %HUHFKWLJWHQ XQG GHV
NQIWLJ %HUHFKWLJWHQ EHU GHQ (LQWULWW GHU bQGHUXQJ XQG GHU (LQWUDJXQJ LP *UXQGEXFK
'LHVH %HVWDQGWHLOH EHZLUNHQ GLH 5HFKWVlQGHUXQJ 'LHVHV 3ULQ]LS ZLUG DOV GDV PDWHULHOOH
.RQVHQVSULQ]LSEH]HLFKQHW'DV*UXQGEXFKUHFKWZHLFKWYRQGLHVHP3ULQ]LSDEDQVHLQH6WHOOH
WULWWGDVIRUPHOOH.RQVHQVSULQ]LS(VEHVDJWGDDOV*UXQGODJHIUGLH(LQWUDJXQJLP*UXQGEXFK
QXU HLQH HLQVHLWLJH (UNOlUXQJ GHVMHQLJHQ QRWZHQGLJ LVW GHVVHQ 5HFKW YRQ GHU (LQWUDJXQJ
EHWURIIHQ DOVR HLQJHVFKUlQNW ZLUG  *%2 'LHVH (UNOlUXQJ ZLUG DOV %HZLOOLJXQJ
EH]HLFKQHW
• 'HU(LQWUDJXQJVJUXQGVDW]%XFKXQJVSULQ]LS
'DV PDWHULHOOH %XFKXQJVSULQ]LS EHVDJW GD GLH (LQWUDJXQJ HLQHV 5HFKWV LP *UXQGEXFK
NRQVWLWXLYH :LUNXQJ KDW DOVR QHXHV 5HFKW VFKDIIW 2KQH GLHVH (LQWUDJXQJ WULWW GLH
5HFKWVlQGHUXQJ QLFKW HLQ =XVDPPHQPLW GHP.RQVHQVSULQ]LS KHLW GDV GD (LQWUDJXQJ





LVW 9RQ GLHVHP 3ULQ]LS JLEW HV $XVQDKPHQ ,QVEHVRQGHUH EHL %HNDQQWZHUGHQ HLQHU
8QULFKWLJNHLWLP*UXQGEXFKKDWGDV*UXQGEXFKDPWDXFKRKQH$QWUDJWlWLJ]XZHUGHQXQG
HLQHQ$PWVZLGHUVSUXFK HLQ]XWUDJHQ(LQ DQGHUHU%HUHLFK LVW GLH=XVDPPHQDUEHLWPLW GHP
.DWDVWHUDPW]XU(UKDOWXQJGHUhEHUHLQVWLPPXQJ]ZLVFKHQ*UXQGEXFKXQG.DWDVWHU
• 'HU3UIXQJVJUXQGVDW]/HJDOLWlWVSULQ]LS
'DV*UXQGEXFKDPW KDW GDV 5HFKW XQG GLH 3IOLFKW HLQJHKHQGH $QWUlJH ]X SUIHQ 'LHVHV
3ULQ]LSQHQQWPDQ/HJDOLWlWVSULQ]LS(VYHUKLQGHUWGDGDV*UXQGEXFKXQULFKWLJZLUG'LHVHV
3ULQ]LS HUVWUHFNW VLFK OHGLJOLFK DXI GDV IRUPHOOH*UXQGEXFKUHFKW HWZD DXI GLH 3UIXQJ GHU
$QWUDJVEHUHFKWLJXQJ (V HUVWUHFNW VLFK QLFKW DXI GDVPDWHULHOOH 5HFKW HWZD GDUDXI RE HLQ

5HFKWDXFKZLUNOLFKEHUJHJDQJHQLVW6HLQH$XVSUlJXQJILQGHWGLHVHU*UXQGVDW]DXFKLQGHU




VRIHUQ GHU 3HUVRQ QLFKW EHNDQQW LVW GD HV XQULFKWLJ LVW 'LHVHV 3ULQ]LS EHJUQGHW GHQ
|IIHQWOLFKHQ *ODXEHQ GHV *UXQGEXFKV XQG YHUZLUNOLFKW GDV PDWHULHOOH 3XEOL]LWlWVSULQ]LS 'DV
EHGHXWHW GD GHU ,QKDOW GHV *UXQGEXFKV ]X *XQVWHQ HLQHV JXWJOlXELJHQ (UZHUEHUV




'LHVHV 3ULQ]LS EHVDJW GD GHU *HJHQVWDQG GHV 5HFKWVYHUNHKUV LP *UXQGEXFK NODU XQG
HLQGHXWLJ HUNHQQEDU VHLQ PX 'DUDXV IROJW GD LQ GDV *UXQGEXFK DOOHV JHK|UW ZDV ]XU
)HVWVWHOOXQJ HLQHV 5HFKWV XQG VHLQHV 8PIDQJV QRWZHQGLJ LVW ,QVEHVRQGHUH PX GDV





'DV 3ULRULWlWVSULQ]LS EHVDJW GD EHL(LQWUDJXQJHQ GLH LP.RQIOLNW ]XHLQDQGHU VWHKHQ GLH
(LQWUDJXQJVUHLKHQIROJH HQWVFKHLGHW %HL (LQWUDJXQJHQ DQ YHUVFKLHGHQHQ 6WHOOHQ HUKlOW GDV
5HFKWGHQK|KHUHQ5DQJGHVVHQ(LQWUDJVGDWXPlOWHULVW
 'LH$UEHLWVZHLVHGHV*UXQGEXFKDPWV




'DV*UXQGEXFK EHVWHKW DXV*UXQGEXFKElQGHQ LQ GHQHQ GLH HLQ]HOQHQ*UXQGEXFKEOlWWHU
JHODJHUW ZHUGHQ *UXQGEXFK LP 5HFKWVVLQQ LVW QLFKW GHU *UXQGEXFKEDQG VRQGHUQ GDV
*UXQGEXFKEODWWDXIGHPGDV*UXQGEXFKJHEXFKWLVW)UMHGHV*UXQGVWFNZLUGHLQVROFKHV
%ODWW JHIKUW GDV VRJHQDQQWH5HDOIROLXP9RQ GLHVHP*UXQGVDW]ZHLFKWPDQPDQFKPDO DE
'DEHLZHUGHQPHKUHUHHLQHU3HUVRQJHK|UHQGH*UXQGVWFNHDXIHLQHP%ODWWJHEXFKWGHP
3HUVRQDOIROLXP'LHVGLHQWGHUEHVVHUHQhEHUVLFKWOLFKNHLW GHV*UXQGEXFKVhEHU GHQ$XIEDX
HLQHV *UXQGEXFKEODWWV JLEW HV NODUH 5HJHOQ GLH KLHU QLFKW ZHLWHU HUOlXWHUW ZHUGHQ (V VHL
YHUZLHVHQDXI%HQJHOXQG6LPPHUGLQJ





'LH 8QWHUODJHQ GHV*UXQGEXFKV\VWHPV N|QQHQ LQ ]ZHL .DWHJRULHQ HLQJHWHLOW ZHUGHQ 'DV
VLQG HLQHUVHLWV GLH 8QWHUODJHQ GLH EHU GLH PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH VHOEVW $XVNXQIW
JHEHQ DOVRGDV HLJHQWOLFKH*UXQGEXFK=XU ]ZHLWHQ.DWHJRULH JHK|UHQGLH8QWHUODJHQ GLH





&KDUDNWHULVLHUW LVW GLH$UEHLWVZHLVHGHV*UXQGEXFKV\VWHPV GXUFK GDV*UXQGEXFKYHUIDKUHQ
,QQHUKDOE GHV*UXQGEXFKYHUIDKUHQVZHUGHQ DOOH(QWVFKHLGXQJHQ GHV $PWV JHWURIIHQ'DV
KHLW GD DOOH 9HUlQGHUXQJHQ LQ HLQHP *UXQGEXFK LQQHUKDOE HLQHV VROFKHQ 9HUIDKUHQV
HUIROJHQ -HGHU *UXQGEXFKHLQWUDJ LVW (UJHEQLV HLQHV *UXQGEXFKYHUIDKUHQV $QGHUVKHUXP
]LHOWMHGHV*UXQGEXFKYHUIDKUHQDXIGLH(UUHLFKXQJHLQHUEHVWLPPWHQ(LQWUDJXQJDE(VHQGHW
PLWGHU(QWVFKHLGXQJREHLQH(LQWUDJXQJYRU]XQHKPHQ LVWRGHUQLFKW(QWVSUHFKHQGGHP




GDV*UXQGEXFKDPWGLH9HUIDKUHQVYRUDXVVHW]XQJHQ ]XP%HLVSLHO GLH=XVWlQGLJNHLW JHSUIW
KDW HUIROJW GLH %HDUEHLWXQJ GHV $QWUDJV 'DV *UXQGEXFKDPW HQWVFKHLGHW GDQQ QDFK
:UGLJXQJ GHU%HZHLVH GLH ]XP1DFKZHLV GLHVHV 5HFKWV HUEUDFKW ZXUGHQ RE HLQ $QWUDJ
DQJHQRPPHQRGHUDEJHOHKQWZLUG$OV%HZHLVHJHOWHQGHP$PWYRUJHOHJWHXQGEHJODXELJWH
'RNXPHQWH'LH8PVHW]XQJGHV/HJDOLWlWVSULQ]LSVHUVWUHFNWVLFKDOVRDXIGLH(LQKDOWXQJGHU
9HUIDKUHQVUHJHOQ QLFKW DEHU DXI GLH 3UIXQJ GHU hEHUHLQVWLPPXQJ PLW GHP PDWHULHOOHQ
5HFKW8PGHQ*UDGGHU(QWVSUHFKXQJP|JOLFKVWKRFK]XKDOWHQJHK|UWHV]XGHQ5HJHOQ





VLFK DXI GLH 3UIXQJ GHU9RUDXVVHW]XQJHQ IU HLQH(LQWUDJXQJ XQG LKUH'XUFKIKUXQJ(V
N|QQHQ NRPSOH[HUH bQGHUXQJHQ LP *UXQGEXFK QRWZHQGLJ VHLQ XP GDV 9HUIDKUHQ
DE]XVFKOLHHQ ,QQHUKDOE HLQHV *UXQGEXFKYHUIDKUHQV N|QQHQ YHUVFKLHGHQH 7HLOYHUIDKUHQ
DEODXIHQ)UGHQ)DOOGDGHU9HUNDXIHLQHV*UXQGVWFNVWHLOVHLQJHWUDJHQZHUGHQVROOLVWHV
]XP %HLVSLHO QRWZHQGLJ GHQ ]X YHUNDXIHQGHQ 7HLO YRUKHU YRP *UXQGVWFN DE]XWHLOHQ
:HLWHUKLQ PVVHQ LQQHUKDOE GHV 9HUIDKUHQV GLH %HZHLVGRNXPHQWH UHJLVWULHUW ZHUGHQ 'DV
*UXQGEXFKV\VWHPELOGHWGDV*HVDPWYHUIDKUHQLQHLQHVROFKH)ROJHYRQ2SHUDWLRQHQDEGLH
DXI GHQ *UXQGEXFKGDWHQ VWDWWILQGHQ 1XQ VLQG DXI GHQ *UXQGEXFKGDWHQ QLFKW EHOLHELJH
2SHUDWLRQHQ P|JOLFK VRQGHUQ QXU HLQLJH EHVWLPPWH ZLH ]XP %HLVSLHO GLH
*UXQGVWFNVWHLOXQJ
6HKUHQJPLWGHP*UXQGEXFKLVWGDV.DWDVWHUYHUEXQGHQ*UXQGVWFNHVLQGLP*UXQGEXFK
EDVLHUHQG DXI GHQ LP .DWDVWHU YHUZDOWHWHQ )OXUVWFNHQ GDUJHVWHOOW 2SHUDWLRQHQ GLH LP
*UXQGEXFKDEODXIHQN|QQHQEHVWLPPWH2SHUDWLRQHQLP.DWDVWHUHUIRUGHUQ
'DV *UXQGEXFKYHUIDKUHQ LVW JHNHQQ]HLFKQHW GXUFK GLH )ROJH GHU 2SHUDWLRQHQ GLH LP
*UXQGEXFK DEODXIHQ DOVR GHQ(LQWUDJXQJHQ2E XQG ZHOFKH (LQWUDJXQJHQ YRUJHQRPPHQ
ZHUGHQ ZLUG LQQHUKDOE GHV 9HUIDKUHQV IHVWJHOHJW 'LH %HZHLVZUGLJXQJ RGHU GLH
,QWHUSUHWDWLRQ YRQ 5HFKWVYRUVFKULIWHQ VLQG ULFKWHUOLFKH (QWVFKHLGXQJHQ 'DV
*UXQGEXFKYHUIDKUHQZLUGDOVRHQWVFKHLGHQGJHSUlJWGXUFKGLHPHQVFKOLFKHQ(QWVFKHLGXQJHQ
LQQHUKDOEGHV*UXQGEXFKDPWV
=XVDPPHQIDVVHQG NDQQ JHVDJW ZHUGHQ GD ]ZHL )DNWRUHQ IU GDV *UXQGEXFKYHUIDKUHQ
PDJHEOLFK VLQG (LQHUVHLWV GLH 2SHUDWLRQHQ LP *UXQGEXFK DOVR GLH (LQWUDJXQJHQ XQG
DQGHUHUVHLWVGLHPHQVFKOLFKHQ]XP%HLVSLHOULFKWHUOLFKHQ(QWVFKHLGXQJHQ
 'LH(LQWUDJXQJLQGDV*UXQGEXFK






,P HUVWHQ 3XQNW ILQGHW GDV $QWUDJVSULQ]LS VHLQH $XVSUlJXQJ 'HU ]ZHLWH 3XQNW VHW]W GDV
IRUPHOOH.RQVHQVSULQ]LSXPLQGHPGLH%HZLOOLJXQJGHVVHQYHUODQJWZLUGGHVVHQ5HFKWYRQ
GHU(LQWUDJXQJHLQJHVFKUlQNWZLUG'HUGULWWH3XQNWGUFNWGDVPDWHULHOOH3XEOL]LWlWVSULQ]LS
DXV(V EHZLUNW GD QXU GLH LP*UXQGEXFK HLQJHWUDJHQH 3HUVRQ EHU HLQ 5HFKW YHUIJHQ





(QWVSUHFKHQG GHP $QWUDJVSULQ]LS ZLUG GDV *UXQGEXFKDPW HUVW WlWLJ ZHQQ HLQ VROFKHU
$QWUDJ JHVWHOOW LVW8PGLH0|JOLFKNHLW GHU*UXQGEXFKXQULFKWLJNHLW ]X UHGX]LHUHQ VLQG GLH
9HUIDKUHQVYRUDXVVHW]XQJHQ ]X SUIHQ +LHU]X LVW DOV HUVWHV ]X NOlUHQ RE GDV DQJHUXIHQH
*UXQGEXFKDPW ]XVWlQGLJ LVW DOVR RE GDV EHWUHIIHQGH*UXQGVWFN YRQ LKP YHUZDOWHW ZLUG
:HLWHUKLQ LVW ]XSUIHQRE GLH EHDQWUDJHQGH 3HUVRQ ]XP$QWUDJ EHUHFKWLJW LVW %HUHFKWLJW
VLQGDOOH3HUVRQHQGHUHQ5HFKWYRQGHP$QWUDJEHWURIIHQLVWE]ZGLHGXUFKGLHDQJHVWUHEWH
(LQWUDJXQJJHZLQQHQ,P)DOOHHLQHV9HUNDXIVZlUHQHVDOVR.lXIHUXQG9HUNlXIHU8PGDV
6SH]LDOLWlWVSULQ]LS XP]XVHW]HQ PX JHSUIW ZHUGHQ RE VRZRKO GLH $UW GHV EHDQWUDJWHQ
5HFKWVDOVDXFKGDVEHWUHIIHQGH*UXQGVWFNDXVGHP$QWUDJNODUHUNHQQEDUVLQG
,Q GHU $UW ZLH $QWUlJH GXUFK GDV *UXQGEXFKDPW EHDUEHLWHW ZHUGHQ ILQGHW GDV
3ULRULWlWVSULQ]LSVHLQH$XVSUlJXQJ(VHQWVFKHLGHWVLHLQGHU(LQJDQJVUHLKHQIROJH'DVKHLW
GD HLQH (LQWUDJXQJ GLH IUKHU EHDQWUDJW ZXUGH DXFK YRU HLQHU VSlWHU EHDQWUDJWHQ
HLQJHWUDJHQZLUG'DPLWHUKlOWVLHGHQK|KHUUDQJLJHQ3ODW]LP*UXQGEXFK
 .DWDVWHUXQG*UXQGEXFK
(QJ YHUEXQGHQPLW GHP*UXQGEXFK LVW GDV.DWDVWHU*UXQGODJH IU GLH'DUVWHOOXQJ HLQHV
*UXQGVWFNVLP*UXQGEXFKLVWVWHWVHLQLP.DWDVWHUYHUZDOWHWHV)OXUVWFN'DV*UXQGEXFK
YHUZDOWHW GLH5HFKWH DQ*UXQGVWFNHQ VRZLHGLH9HUlQGHUXQJHQGHU*UXQGVWFNH VHOEVW LQ
%H]XJDXILKUHUHFKWOLFKH,GHQWLWlWXQGLKUHQ5HFKWVVWDWXV,P*HJHQVDW]GD]XLVWHV$XIJDEH
GHV.DWDVWHUV)OXUVWFNHHQWVSUHFKHQGLKUHU/DJH)OlFKHXQG1XW]XQJ]XEHVFKUHLEHQ$XFK










QXU*UXQGVWFN VHLQH ,GHQWLWlW)ROJOLFKZHUGHQ UlXPOLFKH9HUlQGHUXQJHQ LP*UXQGEXFK
GXUFK 9HUlQGHUXQJHQ LQ GLHVHU ,GHQWLWlW DEJHELOGHW $EVFKQLWW  EHKDQGHOW GHQ
=XVDPPHQKDQJ]ZLVFKHQ2EMHNWHQXQG,GHQWLWlWHQDXVIKUOLFKHU
(QWVSUHFKHQGGHP6SH]LDOLWlWVSULQ]LSVROOHQGLH2EMHNWHGHV5HFKWVYHUNHKUVLP*UXQGEXFK









9HUlQGHUXQJHQ LP*UXQGVWFNVEHVWDQG HLQHV*UXQGEXFKV N|QQHQ QXU LP=XVDPPHQKDQJ
PLW GHP ]XJHK|UHQGHQ.DWDVWHU EHWUDFKWHW ZHUGHQ*UXQGVWFNH LP*UXQGEXFK EHVWHKHQ
DXV )OXUVWFNHQ LP .DWDVWHU 'LHVHU =XVDPPHQKDQJ ZLUG GDGXUFK DEJHELOGHW GD LP
*UXQGEXFK ]X MHGHP *UXQGVWFN GLH 1XPPHUQ GHU ]XJHK|UHQGHQ  )OXUVWFNH JHIKUW
ZHUGHQ 8P GHQ %H]LHKXQJHQ ]ZLVFKHQ *UXQG XQG )OXUVWFNHQ 5HFKQXQJ ]X WUDJHQ
HUIRUGHUQ 9HUlQGHUXQJHQ LP *UXQGVWFNVEHVWDQG GHV *UXQGEXFKV VRPLW VHKU RIW
9HUlQGHUXQJHQLP)OXUVWFNVEHVWDQGGHV.DWDVWHUV:LHZHUGHQGLHVH$QIRUGHUXQJHQLQGHU
$UEHLWVZHLVH GHU bPWHU XPJHVHW]W" :HQQ HLQH 9HUlQGHUXQJ LP *UXQGVWFNVEHVWDQG GHV
*UXQGEXFKV GXUFKJHIKUW ZHUGHQ VROO HWZD HLQH *UXQGVWFNVWHLOXQJ GDQQ VLQG LP )DOOHV
HLQHV,GHDOJUXQGVWFNV]ZHLQHXH)OXUVWFNH]XELOGHQ'LHV WUlJWGHU)RUGHUXQJ5HFKQXQJ
GDMHGHV*UXQGVWFNDXVPLQGHVWHQVHLQHP)OXUVWFNEHVWHKHQVROOhEHUGLHVH9HUlQGHUXQJ
LP .DWDVWHU IKUW GDV .DWDVWHUDPW HLQHQ 9HUlQGHUXQJVQDFKZHLV GHU GHP *UXQGEXFKDPW
EHUVDQGW ZLUG 'DUDXIKLQ QLPPW GDV *UXQGEXFKDPW GLH 9HUlQGHUXQJ LQ VHLQHP
*UXQGVWFNVEHVWDQG YRU 'LH =XVDPPHQDUEHLW ]ZLVFKHQ *UXQGEXFK XQG .DWDVWHUDPW
JHVWDOWHWVLFKQXQVRGDGDV*UXQGEXFKDPWZHQQHVQRWZHQGLJ LVWHLQH9HUlQGHUXQJ LP
.DWDVWHU EHDXIWUDJW 'DV (UJHEQLV GLHVHU 9HUlQGHUXQJ ZLUG GDQQ GHP *UXQGEXFKDPW DOV
9HUlQGHUXQJVQDFKZHLVEHUVDQGW
 9HUlQGHUXQJHQLP*UXQGEXFKV\VWHP
9HUlQGHUXQJHQ LQ HLQHP *UXQGEXFKV\VWHP N|QQHQ HQWVSUHFKHQG VHLQHU $UEHLWVZHLVH DXI
]ZHL(EHQHQEHWUDFKWHWZHUGHQ'LHVLVWHLQHUVHLWVGLH(EHQHGHV*UXQGEXFKYHUIDKUHQVXQG
DQGHUHUVHLWVGLH(EHQHGHU2SHUDWLRQHQDXIGHQ*UXQGEXFKGDWHQ'LH9HUlQGHUXQJLQ)ROJH
HLQHV*UXQGEXFKYHUIDKUHQV LVW GLH*HVDPWKHLW GHU9HUlQGHUXQJHQ GXUFK GLH2SHUDWLRQHQ
GLH LQQHUKDOE GHV 9HUIDKUHQV DEODXIHQ ,Q GLHVHP 6LQQH VLQG GLH 2SHUDWLRQHQ HOHPHQWDUH
%HVWDQGWHLOHHLQHVNRPSOH[HQ$EODXIVGHV*UXQGEXFKYHUIDKUHQV'LHEHLGHQ(EHQHQZHUGHQ
LPIROJHQGHQJHQDXHUFKDUDNWHULVLHUW'HPHQWVSUHFKHQGZHUGHQXQWHUVFKLHGHQ(LQHUVHLWVGLH
HOHPHQWDUHQ9HUlQGHUXQJHQ XQG GLH VLH YHUXUVDFKHQGHQ HOHPHQWDUHQ 2SHUDWLRQHQ XQG DQGHUHUVHLWV
NRPSOH[H9HUlQGHUXQJHQYHUXUVDFKWGXUFK$EOlXIH
 (OHPHQWDUH9HUlQGHUXQJHQ
'DV *UXQGEXFK YHUZDOWHW *UXQGVWFNH XQG 5HFKWH DQ *UXQGVWFNHQ )ROJOLFK N|QQHQ
9HUlQGHUXQJHQ GLH LP *UXQGEXFK DEJHELOGHW ZHUGHQ GLH *UXQGVWFNH VHOEVW RGHU GLH
5HFKWHDQLKQHQEHWUHIIHQ'LHVVSLHJHOWGLHIROJHQGH(LQWHLOXQJZLGHU
9HUlQGHUXQJHQN|QQHQLQ]ZHL.DWHJRULHQHLQJHWHLOWZHUGHQ$O7DKD
 UHFKWOLFKH 9HUlQGHUXQJHQ 'D]X ]lKOHQ DOOH 9HUlQGHUXQJHQ DQ GHQ
(LJHQWXPVYHUKlOWQLVVHQ+LHU]XJHK|UHQGHU:HFKVHOGHV(LJHQWPHUVDOVRGHU7UDQVIHU
DOOHU 5HFKWH DQ HLQHP *UXQGVWFN VRZLH GLH hEHUWUDJXQJ YRQ 7HLOUHFKWHQ ZLH ]XP
%HLVSLHO+\SRWKHNHQRGHU1XW]XQJVUHFKWHZLHHLQ)LVFKHUHLUHFKW
 UlXPOLFKH 9HUlQGHUXQJHQ 1LFKW QXU LKU UHFKWOLFKHU 6WDWXV DXFK GLH *HVWDOW YRQ
*UXQGVWFNHQ lQGHUW VLFK *UXQGVWFNH N|QQHQ JHWHLOW ]XVDPPHQJHIKUW RGHU HLQHP
DQGHUHQ*UXQGVWFN]XJHVFKULHEHQZHUGHQ






ZHUGHQ /|IIOHU  6 'DV 9ROOUHFKW LVW GDV (LJHQWXP DQ HLQHP *UXQGVWFN 'DV
EHVFKUlQNWH 5HFKW JHZlKUW HLQH EHJUHQ]WH +HUUVFKDIW EHU HLQH IUHPGH 6DFKH DOVR HLQ






:HJHUHFKW GDV HYHQWXHOO HLQH 3HUVRQ VHLQHP 1DFKEDUQ HLQUlXPW GDPLW GLHVHU VHLQ
*UXQGVWFN EHWUHWHQ NDQQ 'LH ZLUWVFKDIWOLFKH :LUNXQJ GLHVHU EHLGHQ %HLVSLHOH LVW
XQWHUVFKLHGOLFK :lKUHQG HLQH +\SRWKHN GHQ 9HUNDXIVZHUW HLQVFKUlQNW EHHLQWUlFKWLJW HLQ
:HJHUHFKWGHQ*HEUDXFKVZHUWHLQHV*UXQGVWFNV*HJHQEHUHLQHP(UZHUEHUEOHLEHQGLHVH
5HFKWH EHVWHKHQ VR VLH DXV GHP*UXQGEXFK HUVLFKWOLFK VLQG (LQ DQGHUHV 5HFKW GDV GHQ






DQ HLQH DXIKHEHQGH %HGLQJXQJ JHNQSIW LVW LQ GLHVHP )DOO DQ GLH /HEHQV]HLW GHV
%HUHFKWLJWHQ
 5lXPOLFKH9HUlQGHUXQJHQ
(LQ *UXQGVWFN LVW HLQ 7HLO GHU (UGREHUIOlFKH GHU LP *UXQGEXFK XQWHU HLQHU HLJHQHQ
1XPPHU YHU]HLFKQHW LVW (LFNPDQQ  6 'DV *UXQGEXFK YHUZDOWHW DOVR QLFKW GDV
*UXQGVWFNVHOEVWVRQGHUQQXUHLQHQHLQGHXWLJHQ%H]HLFKQHU(LQ*UXQGVWFNLVWEHVWLPPW
GXUFK VHLQH ,GHQWLWlW 'LHVHP *UXQGVWFNVEHJULII HQWVSUHFKHQG ZHUGHQ UlXPOLFKH
9HUlQGHUXQJHQGXUFK9HUlQGHUXQJHQDQGHQ,GHQWLWlWHQGHU*UXQGVWFNHDEJHELOGHW
5lXPOLFKH 9HUlQGHUXQJHQ LP *UXQGEXFK HQWVWHKHQ GXUFK 9HUHLQLJXQJ RGHU 7HLOXQJ YRQ
*UXQGVWFNHQRGHUGXUFK%HVWDQGV]XVFKUHLEXQJ
5lXPOLFKH9HUlQGHUXQJHQDQ*UXQGVWFNHQEHHLQIOXVVHQQLFKWQXUGLH*UXQGVWFNH VHOEVW
VRQGHUQ DXFK GLH 5HFKWVYHUKlOWQLVVH DQ *UXQGVWFNHQ :DV JLOW HWZD IU HLQH +\SRWKHN
ZHQQGDV*UXQGVWFNGDVVLHEHODVWHWPLWHLQHPDQGHUHQ*UXQGVWFNYHUHLQLJWZLUG",VWGLH
9HUHLQLJXQJ EHUKDXSW P|JOLFK" *UXQGVlW]OLFK NDQQ JHVDJW ZHUGHQ GD UlXPOLFKH
2SHUDWLRQHQLPPHUGDQQP|JOLFKVLQGZHQQ5HFKWVYHUKlOWQLVVHQLFKWXQNODUZHUGHQZHQQ
DOVRÅKLHUYRQ9HUZLUUXQJQLFKW ]XEHVRUJHQ LVW´ *%2 ,QGHPRELJHQ%HLVSLHO LVW GDV






1DFKEDUJUXQGVWFNV NDXIW XQG PLW GHP VHLQHQ YHUELQGHW 9RUDXVVHW]XQJ LVW GD EHLGH
*UXQGVWFNHGHUVHOEHQ3HUVRQJHK|UHQ%HODVWXQJHQDQGHQHKHPDOLJHQ(LQ]HOJUXQGVWFNHQ
EOHLEHQ DQGLHVHQEHVWHKHQGDV KHLW DQ GHQ )OXUVWFNHQ DXV GHQHQ GDV(LQ]HOJUXQGVWFN
EHVWDQG
• 'LH*UXQGVWFNVWHLOXQJ










HLQHQ 7HLO GHV *UXQGVWFNV YRP 1DFKEDUQ HUZLUEW XQG GLHVHQ 7HLO GDQQ SHU





(QWVSUHFKHQGGHQ%H]LHKXQJHQ ]ZLVFKHQ.DWDVWHU XQG*UXQGEXFKN|QQHQGLH UlXPOLFKHQ
2SHUDWLRQHQLP*UXQGEXFKQLFKW ORVJHO|VWYRP]XJHK|UHQGHQ.DWDVWHUEHWUDFKWHWZHUGHQ
=X GHQ UlXPOLFKHQ2SHUDWLRQHQ LP*UXQGEXFK EHVWHKHQ GXDOH 2SHUDWLRQHQ LP .DWDVWHU
'LH GHU *UXQGVWFNVYHUHLQLJXQJ HQWVSUHFKHQGH 2SHUDWLRQ LVW GLH 9HUVFKPHO]XQJ ]ZHLHU
)OXUVWFNH  'HU *UXQGVWFNVWHLOXQJ HQWVSULFKW GLH =HUOHJXQJ 1XQ PVVHQ VLFK GLHVH
%HJULIIH QLFKW ]ZDQJVOlXILJ GHFNHQ (LQH *UXQGVWFNVYHUHLQLJXQJ YHUXUVDFKW QLFKW
QRWZHQGLJHUZHLVH HLQH 9HUVFKPHO]XQJ GHU )OXUVWFNH /HGLJOLFK IU GHQ )DOO GD HLQ
,GHDOJUXQGVWFN JHELOGHWZHUGHQ VROOPVVHQGLH)OXUVWFNHYHUVFKPRO]HQZHUGHQ 6ROO HLQ
*UXQGVWFN JHWHLOW ZHUGHQ GDQQ LVW HLQH =HUOHJXQJ QXU GDQQ QRWZHQGLJ ZHQQ GHU YRP




9HUlQGHUXQJHQ LP*UXQGEXFKV\VWHP VLQG GLH )ROJH YRQ NRPSOH[HQ $EOlXIHQ'LH ELVKHU
EHVFKULHEHQHQ2SHUDWLRQHQ VLQG HOHPHQWDU XQG ELOGHQ GLH%HVWDQGWHLOH DXV GHQHQ VLFK GLH
$EOlXIH ]XVDPPHQVHW]HQ $EOlXIH VLQG DEHU QLFKW QXU JHNHQQ]HLFKQHW GXUFK LKUH
.RPSOH[LWlW VRQGHUQ DXFK GXUFK LKUH ]HLWOLFKH $XVGHKQXQJ 'DV *UXQGEXFKYHUIDKUHQ
HUIRUGHUW GLH =XVDPPHQDUEHLW YHUVFKLHGHQHU 0HQVFKHQ XQG %HK|UGHQ 'LH %HDUEHLWXQJ
GXUFKGLH$QJHVWHOOWHQGHV*UXQGEXFKDPWVQLPPWJHZLVVH=HLW LQ$QVSUXFK'HQ=XVWDQG
GHV *UXQGEXFKV\VWHPV NHQQ]HLFKQHQ VROFKH $EOlXIH GLH DEJHVFKORVVHQ RGHU QLFKW
DEJHVFKORVVHQ VHLQ N|QQHQ $EOlXIH XQWHUOLHJHQ lXHUHQ (LQIOVVHQ 'DV






QXU GLH 2SHUDWLRQHQ DXI GHQ *UXQGEXFKGDWHQ VRQGHUQ DXFK GLH $UEHLWVZHLVH GHV
*UXQGEXFKDPWV VHLQH(QWVFKHLGXQJHQGLH$XIQDKPH lXHUHU(LQIOVVH VRZLHGLH ]HLWOLFKH





ZLUGHLQJHWHLOWZHUGHQ8PGLHVHV=LHO]X HUUHLFKHQ LVW HVQRWZHQGLJ GLH9RUEHGLQJXQJHQ
IU GLHVH2SHUDWLRQHQ ]X HUIOOHQ $OOH DQGHUHQ2SHUDWLRQHQ LQ GLHVHP$EODXI GLHQHQ GHU
(UIOOXQJ GLHVHU 9RUEHGLQJXQJHQ (QWVSUHFKHQG GLHVHU $UJXPHQWDWLRQ NDQQ MHGHU





]X EHWUDFKWHQ $XVJDQJVSXQNW LVW GLH 7DWVDFKH GD *UXQGEXFKYHUIDKUHQ YRQ $EOlXIHQ
EHHLQIOXWZHUGHQGLHQLFKWGHU.RQWUROOHGHV6\VWHPVXQWHUOLHJHQ)ROJOLFKN|QQHQVLHDXFK
QLFKWYROOVWlQGLJVSH]LIL]LHUWZHUGHQ'LHVH$EOlXIH VLQGGLHPHQVFKOLFKHQ(QWVFKHLGXQJHQ
1XQVLQGGLHVH(LQIOVVHQLFKWEHOLHELJ=ZDU VLQG VLH VHOEVWQLFKW YROOVWlQGLJ VSH]LIL]LHUEDU
XQGHVLVWQLFKWYRUKHUVHKEDUZDQQVLHDXIWUHWHQDEHULKUHP|JOLFKHQ$XVZLUNXQJHQDXIGDV
*UXQGEXFK VLQG 5HJHOQ XQWHUZRUIHQ 'LHVH :LUNXQJHQ ODVVHQ VLFK DOV )ROJH HOHPHQWDUHU




GHQ *UXQGEXFKGDWHQ VHOEVW YHUXUVDFKHQ VRQGHUQ OHGLJOLFK GLH 9RUEHGLQJXQJHQ IU GLH
'XUFKIKUXQJ VROFKHU (LQWUDJXQJHQ EHHLQIOXVVHQ %HLVSLHOVZHLVH ZLUG DOV )ROJH GHU
%HZHLVZUGLJXQJH[WHUQGLH5HJLVWULHUXQJHLQHV.DXIYHUWUDJVYHUXUVDFKW'LHVVHOEVWHU]HXJW
QRFKNHLQH(LQWUDJXQJHLQHV(LJHQWXPVWUDQVIHUVLP*UXQGEXFKVFKDIIWDEHUHLQHZHVHQWOLFKH
9RUDXVVHW]XQJKLHUIU'LH LPYRUDQJHJDQJHQHQ$EVFKQLWW JHJHEHQH&KDUDNWHULVLHUXQJ YRQ
$EOlXIHQ NDQQ DOVR LQ GHU IROJHQGHQ:HLVH HUJlQ]W ZHUGHQ bXHUH (LQIOVVH ZHUGHQ LP
*UXQGEXFKV\VWHP GXUFK HOHPHQWDUH 2SHUDWLRQHQ DEJHELOGHW GLH QLFKW YRP 6\VWHP VHOEVW
DXVJHO|VWZHUGHQXQGGLUHNWNHLQH9HUlQGHUXQJHQLP*UXQGEXFKEHZLUNHQ
 ,QNRQVLVWHQ]HQ
%HL GHU 5HSUlVHQWDWLRQ HLQHV *UXQGEXFKV\VWHPV JHUDGH XQWHU GHU %HGLQJXQJ VWlQGLJHU
9HUlQGHUXQJHQHUIRUGHUWGLH(UKDOWXQJGHU.RQVLVWHQ]GHV6\VWHPVHUK|KWH$QVWUHQJXQJHQ




*XQVWHQ GHU 5HFKWVVLFKHUKHLW KLQWHQ DQJHVWHOOW XQG DQGHUHUVHLWV HQWVWHKHQ EHWUlFKWOLFKH
6FKDGHQHUVDW]IRUGHUXQJHQJHJHQEHUGHP6WDDW(VLVWGHVKDOEVHKUZLFKWLJ ,QNRQVLVWHQ]HQ





%H]XJ DXI HLQ*UXQGEXFKV\VWHP"=XU8QWHUVXFKXQJ GLHVHU )UDJHPX YRQ GHQ $XIJDEHQ
HLQHV*UXQGEXFKV\VWHPVDXVJHJDQJHQZHUGHQ(VGLHQWGD]XEHUGLH5HFKWVYHUKlOWQLVVHDQ
*UXQGVWFNHQ $XVNXQIW ]X JHEHQ /|IIOHU  6 'DV EHGHXWHW GD GLH PDWHULHOOHQ
5HFKWVYHUKlOWQLVVH LP*UXQGEXFK DEJHELOGHWZHUGHQPVVHQ:HLWHUKLQ EHGHXWHW GLHV GD
VLFK GLH $EELOGXQJ GHU 5HFKWVYHUKlOWQLVVH LP *UXQGEXFK PLW GHP PDWHULHOOHQ 5HFKW LQ
hEHUHLQVWLPPXQJ EHILQGHQ PX 'HPHQWVSUHFKHQG NDQQ GHU %HJULII GHU .RQVLVWHQ] LQ
%H]XJDXIHLQ*UXQGEXFKV\VWHPZLHIROJWGHILQLHUWZHUGHQ'DV*UXQGEXFKV\VWHPLVWNRQVLVWHQW
ZHQQ VLFK GLH DXV LKP KHUYRUJHKHQGHQ5HFKWVYHUKlOWQLVVH PLW GHP PDWHULHOOHQ 5HFKW GHFNHQ 8PJHNHKUW
NDQQ GLH ,QNRQVLVWHQ] DOV 1LFKWEHUHLQVWLPPXQJ YRQ *UXQGEXFK XQG PDWHULHOOHP 5HFKW
EH]HLFKQHW ZHUGHQ ,P *UXQGEXFKUHFKW KDW GLHVHU *HGDQNH (LQJDQJ JHIXQGHQ LQ GHQ
%HJULIIGHU*UXQGEXFKXQULFKWLJNHLW(QWVSUHFKHQG%*%LVWGDV*UXQGEXFKXQULFKWLJZHQQ
VHLQ ,QKDOW PLW GHU WDWVlFKOLFKHQ 5HFKWVODJH QLFKW EHUHLQVWLPPW (QWVSUHFKHQG GLHVHU




$EKlQJLJ YRQ GHP =HLWSXQNW LKUHU (QWVWHKXQJ ZLUG GLH *UXQGEXFKXQULFKWLJNHLW LQ ]ZHL
.DWHJRULHQ HLQJHWHLOW 'HPKDUWHU  6 GLH XUVSUQJOLFKH 8QULFKWLJNHLW XQG GLH
QDFKWUlJOLFKH 8QULFKWLJNHLW 8UVSUQJOLFKH 8QULFKWLJNHLW EHGHXWHW GD GLH EHWUHIIHQGH
(LQWUDJXQJ YRQ YRUQKHUHLQ DOVR ]XP =HLWSXQNW LKUHU (LQWUDJXQJ XQULFKWLJ ZDU 6LH NDQQ
]XP %HLVSLHO HLQWUHWHQ ZHQQ EHVWLPPWH 9HUIDKUHQVYRUDXVVHW]XQJHQ QLFKW HUIOOW ZXUGHQ
RGHU ZHQQ GDV 2EMHNW GHV 5HFKWVJHVFKlIWV YHUZHFKVHOW ZXUGH HWZD GXUFK $QJDEH HLQHU
IDOVFKHQ)OXUVWFNVQXPPHU'LH]ZHLWH.DWHJRULHGLHQDFKWUlJOLFKH8QULFKWLJNHLWZLUGDXFK
DOV8QYROOVWlQGLJNHLWEH]HLFKQHW6LHWULWWHLQZHQQGDV*UXQGEXFKYRQYRUQKHUHLQULFKWLJZDU
DEHU GDQQ GXUFK5HFKWVYRUJlQJH DXHUKDOE QDFKWUlJOLFK XQULFKWLJ ZLUG %HLVSLHO KLHUIU LVW
HWZDGHUhEHUJDQJYRQ(LJHQWXPEHL(UEIROJH,PIROJHQGHQZHUGHQGLH$EOlXIHGLH]XGHU
(QWVWHKXQJ YRQ *UXQGEXFKXQULFKWLJNHLW IKUHQ HQWVSUHFKHQG GLHVHU (LQWHLOXQJ QlKHU
EHVFKULHEHQ
 8UVSUQJOLFKH*UXQGEXFKXQULFKWLJNHLW
,Q GLHVHP $EVFKQLWW ZLUG EHVFKULHEHQ ZHOFKH $EOlXIH GLH XUVSUQJOLFKH
*UXQGEXFKXQULFKWLJNHLWYHUXUVDFKHQ
• 9HUOHW]XQJJHVHW]OLFKHU9RUVFKULIWHQGXUFKGDV*UXQGEXFKDPW
=ZDU XQWHUOLHJW GLH$UEHLW GHV*UXQGEXFKDPWV GHQ JHVHW]OLFKHQ 9RUVFKULIWHQ $XFK LVW HV
HQWVSUHFKHQGGHP/HJDOLWlWVSULQ]LSYHUSIOLFKWHWGLH5LFKWLJNHLWGHV*UXQGEXFKV]XHUKDOWHQ
'HQQRFKSDVVLHUHQEHLGHUPHQVFKOLFKHQ$UEHLW)HKOHUGLH]XU9HUOHW]XQJGHUJHVHW]OLFKHQ
9RUVFKULIWHQ IKUHQ $OV %HLVSLHOH VROOHQ JHQDQQW ZHUGHQ 'LH 7HLOXQJ HLQHV *UXQGVWFNV





LVW %HZLOOLJXQJ 'LHV HQWELQGHW GDV *UXQGEXFKDPW YRQ GHU 3IOLFKW ]X SUIHQ RE GHU
5HFKWVEHUJDQJ DXFK WDWVlFKOLFK VWDWWJHIXQGHQ KDW +LHUDXV HQWVWHKW GLH 0|JOLFKNHLW GD
*UXQGEXFKHLQWUDJXQGPDWHULHOOHV5HFKWDXVHLQDQGHUODXIHQ
• 9HUZHFKVOXQJHQEH]JOLFKGHV5HFKWVJHJHQVWDQGV
+LHU]X ]lKOW GLH 9HUZHFKVOXQJ GXUFK GLH %HWHLOLJWHQ DQ HLQHP 5HFKWVJHVFKlIW XQG GLH
9HUZHFKVOXQJYRURGHUEHL GHU(UVWHOOXQJGHV*UXQGEXFKV ,QGLH HUVWH.DWHJRULH IlOOW GLH
9HUZHFKVOXQJ YRQ )OXUVWFNVQXPPHUQ EHL HLQHP 5HFKWVJHVFKlIW =ZDU HUIROJW HLQH
(LQWUDJXQJ LQ GDV *UXQGEXFK EHU HLQHQ 5HFKWVEHUJDQJ MHGRFK IHKOWH GLH
PDWHULHOOUHFKWOLFKH 9RUDXVVHW]XQJ IU GHQ 5HFKWVEHUJDQJ GD VLFK GLH 3DUWHLHQ EHU GDV
2EMHNWGHV5HFKWVYHUNHKUVJHLUUWKDEHQ=XU]ZHLWHQ.DWHJRULHJHK|UHQGLH)lOOH LQGHQHQ
EHL GHU (UVWHOOXQJ GHV *UXQGEXFKV RGHU LP 9RUIHOG ]XP %HLVSLHO GLH )OXUVWFNH ]ZHLHU
EHQDFKEDUWHU*UXQGVWFNHYHUZHFKVHOWZXUGHQ
 1DFKWUlJOLFKH*UXQGEXFKXQULFKWLJNHLW













'DV *UXQGEXFK NDQQ GDGXUFK XQULFKWLJ ZHUGHQ GD LQ LKP HLQJHWUDJHQH 5HFKWH
JHJHQVWDQGVORVZHUGHQ%HQJHOXQG6LPPHUGLQJ6'LHVLVWGDQQGHU)DOOZHQQVLH











/|VFKXQJHQ XQG HYHQWXHOOH QDFKWUlJOLFKH 5DQJYHUlQGHUXQJHQ N|QQHQ GLH 5DQJYHUKlOWQLVVH
GHU5HFKWHXQWHUHLQDQGHUXQNODUZHUGHQ8QNODUKHLWEHVWHKWGDQQZHQQGLH(LQWUDJXQJHQ]X
=ZHLIHOQDQGHQPDWHULHOOHQ5DQJYHUKlOWQLVVHQIKUHQ%HQJHOXQG6LPPHUGLQJ6
'HQNEDUVLQGYRU DOOHP)lOOH LQGHQHQGHU5DQJ HLQHU(LQWUDJXQJ UHODWLY ]X HLQHU DQGHUHQ







(LQIOVVHZHOFKHGLHPDWHULHOOHQ5HFKWVYHUKlOWQLVVHEHVWLPPHQ YROOVWlQGLJ DEELOGHQ ODVVHQ
'LHVKDWPHKUHUH*UQGH(UVWHQVLVWGDV6\VWHPKLVWRULVFKJHZDFKVHQXQGVRPLWDXFKYRQ
KLVWRULVFK JHZDFKVHQHQ $UEHLWVZHLVHQ XQG 7UDGLWLRQHQ JHSUlJW =ZHLWHQV LVW HV XP GLH
$UEHLWVIlKLJNHLW GHV *UXQGEXFKDPWV VLFKHU]XVWHOOHQ QRWZHQGLJ VLFK DXI GLH ZHVHQWOLFKHQ
$VSHNWH]XEHVFKUlQNHQGDVRQVWGDV6\VWHP]XNRPSOH[ZLUG'ULWWHQVODVVHQVLFKLQHLQHU
:HOW GLH VLFK VWlQGLJ YHUlQGHUW XQG GLH VHKU NRPSOH[ LVW QLFKW DOOH UHOHYDQWHQ $VSHNWH
DEELOGHQ 'LHV OLHJW DXFK GDUDQ GD VLFK GLHVH (LQIOVVH VWlQGLJ YHUlQGHUQ 'LH
5HSUlVHQWDWLRQ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH XQG GHU LKUH 9HUlQGHUXQJ EHZLUNHQGHQ
(LQIOVVHPXDOVRXQYROOVWlQGLJEOHLEHQ'LHVH8QYROOVWlQGLJNHLWGHU5HSUlVHQWDWLRQLVWHLQH
8UVDFKH IU GLH *UXQGEXFKXQULFKWLJNHLW ,QVEHVRQGHUH GLH 7DWVDFKH GD VLFK GLH
5HFKWVYHUKlOWQLVVH DXHUKDOE GHU 5HSUlVHQWDWLRQ lQGHUQ EHZLUNW 8QULFKWLJNHLWHQ LP
*UXQGEXFK 'LH LP YRULJHQ $EVFKQLWW JHVFKLOGHUWHQ QDFKWUlJOLFKHQ 8QULFKWLJNHLWHQ VLQG
GXUFKGLHVHV3UREOHPYHUXUVDFKW(LQ%HLVSLHOIUGHQ.RPSURPL]ZLVFKHQ$UEHLWVIlKLJNHLW
GHV *UXQGEXFKDPWV XQG $EELOGXQJ DOOHU $VSHNWH GHV PDWHULHOOHQ 5HFKWV LVW GDV IRUPHOOH




'LH ]ZHLWH 8UVDFKH IU GLH *UXQGEXFKXQULFKWLJNHLW LVW GLH 7DWVDFKH GD WURW] DOOHU
JHVHW]OLFKHQ 5HJHOXQJHQ )HKOHU XQWHUODXIHQ :R 0HQVFKHQ KDQGHOQ VLQG )HKOHU QLFKW ]X
YHUPHLGHQ VRZRKO DXIGHU 6HLWHGHV*UXQGEXFKDPWV GDVGDGXUFKP|JOLFKHUZHLVH*HVHW]H
YHUOHW]W DOV DXFK DXI GHU 6HLWH GHU 3HUVRQHQ GLH 5HFKWVJHVFKlIWH IKUHQ'LHV NDQQ GXUFK
8QDFKWVDPNHLW8QZLVVHQKHLWRGHUDXVDQGHUHQ*UQGHQJHVFKHKHQYROOVWlQGLJDXVVFKOLHHQ
OlW HV VLFK QLFKW )ROJOLFK HQWVWHKHQ GXUFK GLHVH 8UVDFKH 8QULFKWLJNHLWHQ LP *UXQGEXFK




1DFK GHU %HVFKUHLEXQJ GHU $UWHQ GHU *UXQGEXFKXQULFKWLJNHLW XQG GHU 8UVDFKHQ LKUHU
(QWVWHKXQJ ZHUGHQ QXQ GLH LP *UXQGEXFKUHFKW YRUJHVHKHQHQ 0|JOLFKNHLWHQ ]X LKUHU
.RUUHNWXUEHVFKULHEHQ
3ULQ]LSLHOO EHVWHKHQ IQI :HJH GDV *UXQGEXFK ]X EHULFKWLJHQ (V LVW P|JOLFK GDV








QDWUOLFK QLFKW GLH DQ]XVWUHEHQGH /|VXQJ GURKHQ GRFK 6FKDGHQHUVDW]IRUGHUXQJHQ GHV
ZLUNOLFK %HUHFKWLJWHQ GHVVHQ 5HFKW DXV GHP *UXQGEXFK QLFKW NRUUHNW HUVLFKWOLFK ZDU




(UZHUEV EHVWHKHQ )LQGHW JXWJOlXELJHU (UZHUE VWDWW EHVHLWLJW GLHV GLH
*UXQGEXFKXQULFKWLJNHLW GLH HYHQWXHOO EHVWDQGHQ KDW 'HU (UZHUEHU ZLUG UHFKWPlLJHU
(LJHQWPHU'LHVVLHKWGHU*HVHW]JHEHU]XU6FKDIIXQJYRQ5HFKWVVLFKHUKHLWVRYRU'DDEHU
GDGXUFK 6FKDGHQHUVDW]DQVSUFKH JHJHQEHU GHP 6WDDW HQWVWHKHQ XQG GHU YRUKHU ZLUNOLFK
%HUHFKWLJWHVHLQ5HFKWYHUOLHUWVWHOOWGLHVH/|VXQJGLH$XVQDKPHGDU
• %HULFKWLJXQJDXI$QWUDJ
1DFK  GHV%*% NDQQ GHUMHQLJH GHVVHQ 5HFKW QLFKW RGHU QLFKW ULFKWLJ HLQJHWUDJHQ LVW





JHPDFKW ZLUG GD GDV (LQYHUVWlQGQLV ]XU %HULFKWLJXQJ GXUFK GLH 3HUVRQ YRUOLHJW GHUHQ
5HFKW GLH %HULFKWLJXQJ HLQJHVFKUlQNW 'LH ]ZHLWH 0|JOLFKNHLW GHU %HULFKWLJXQJ ZLUG
EHJUQGHW GXUFK  *%2 QDFKGHP GLH %HZLOOLJXQJ QLFKW QRWZHQGLJ LVW ZHQQ GLH
8QULFKWLJNHLWQDFKJHZLHVHQZHUGHQNDQQ
• 'HU%HULFKWLJXQJV]ZDQJ







DXFK RKQH $QWUDJ DXI GHP :HJH HLQHV $PWVYHUIDKUHQ WlWLJ ZLUG 'LHV LVW LQ  *%2
JHUHJHOW 'DQDFK KDW GDV *UXQGEXFKDPW HLQHQ $PWVZLGHUVSUXFK HLQ]XWUDJHQ ZHQQ HLQH
*UXQGEXFKXQULFKWLJNHLWEHVWHKWXQGGDV*UXQGEXFKDPWJHVHW]OLFKH9RUVFKULIWHQYHUOHW]WKDW
XQG GLH 0|JOLFKNHLW JXWJOlXELJHQ (UZHUEV EHVWHKW 'DPLW LVW GLH 8QULFKWLJNHLW
JHNHQQ]HLFKQHWXQGHVEHVWHKWQLFKWGLH0|JOLFKNHLWGHVJXWJOlXELJHQ(UZHUEVXQGIROJOLFK
DXFKQLFKWGLH*HIDKUYRQ6FKDGHQHUVDW]DQVSUFKHQJHJHQEHUGHP6WDDW (LFNPDQQ






(LQWUDJXQJ ]X O|VFKHQ LVW 'LHV VROO MHGRFK QXU JHVFKHKHQ ZHQQ HLQ KLQUHLFKHQGHU $QOD







NRPSOH[HQ$EOlXIH(OHPHQWDUH2SHUDWLRQHQ EHVFKUHLEHQ GLH HLJHQWOLFKHQ(LQWUDJXQJHQ LQ
GDV*UXQGEXFKPLW LKUHQ9RUDXVVHW]XQJHQXQG:LUNXQJHQ.RPSOH[H$EOlXIHEHVFKUHLEHQ
GLH$UEHLWVZHLVHGHV*UXQGEXFKDPWV]XU3UIXQJE]Z6FKDIIXQJGHU9RUDXVVHW]XQJHQ IU
GLH (LQWUDJXQJHQ LQ GDV *UXQGEXFK .RPSOH[H $EOlXIH WUHWHQ LP *UXQGEXFKUHFKW DOV
*UXQGEXFKYHUIDKUHQ LQ (UVFKHLQXQJ 9RQ JURHU %HGHXWXQJ IU GLH 5HSUlVHQWDWLRQ HLQHV
*UXQGEXFKV\VWHPVLVWGLH.HQQWQLVGHUNULWLVFKHQ6WHOOHQGLH)HKOHUYHUXUVDFKHQ'HU%HJULII
GHU ,QNRQVLVWHQ] LP *UXQGEXFK ZLUG PLW GHP %HJULII GHU *UXQGEXFKXQULFKWLJNHLW






%DVLHUHQG DXI GHU$QDO\VH GHV*UXQGEXFKV LP YRULJHQ.DSLWHOZLUG QXQ GDV0RGHOO HLQHV
*UXQGEXFKV\VWHPV HUVWHOOW (LQHUVHLWV LVW HV GDEHL ZLFKWLJ GLH ZHVHQWOLFKHQ $VSHNWH XQG
3UREOHPHDE]XELOGHQ$XIGHUDQGHUHQ6HLWHVROOGDV0RGHOODXFKP|JOLFKVWNOHLQVHLQGDPLW
HV EHUVLFKWOLFK EOHLEW 'HVKDOE OLHJW GHU 6FKZHUSXQNW GLHVHV .DSLWHOV QLFKW LQ HLQHU
YROOVWlQGLJHQ 0RGHOOLHUXQJ GHV JHVDPWHQ *UXQGEXFKV VRQGHUQ LQ GHU 0RGHOOLHUXQJ GHU
ZLFKWLJHQ XQG DXVVDJHNUlIWLJHQ )lOOH $XVJHJDQJHQ ZLUG GDEHL YRQ GHU )UDJH LQ ZHOFKHP
9HUKlOWQLV GDV ]X HUVWHOOHQGH0RGHOO GDV*UXQGEXFK XQG GDVPDWHULHOOH 5HFKW ]XHLQDQGHU
VWHKHQ'DUDXV HUJLEW VLFKZDVPRGHOOLHUWZHUGHQPXZDVGLHZHVHQWOLFKHQ$VSHNWH VLQG
XQGZDVIROJOLFK,QKDOWGHV0RGHOOVVHLQPX8PHLQ0RGHOO]XHUVWHOOHQ LVWHVQRWZHQGLJ
GLHEHL GHU5HSUlVHQWDWLRQ DXIWUHWHQGHQ3UREOHPH]X DQDO\VLHUHQXQGGLH(UJHEQLVVH LQGLH
0RGHOOLHUXQJ HLQIOLHHQ ]X ODVVHQ 'DV NRQ]HSWLRQHOOH 0RGHOO EHVFKUHLEW GLH 2EMHNWH XQG
5HODWLRQHQ GLH IU GDV*UXQGEXFKV\VWHP FKDUDNWHULVWLVFK VLQG (LQ ]HQWUDOHU 3XQNW GLHVHU




'DV NRQ]HSWLRQHOOH 0RGHOO LQ GLHVHP .DSLWHO VSDQQW GHQ %RJHQ YRQ GHU DOOJHPHLQHQ





,Q ZHOFKHP =XVDPPHQKDQJ VWHKHQ GDV PDWHULHOOH 5HFKW GDV *UXQGEXFK XQG GDV
NRQ]HSWLRQHOOH0RGHOO"'DVPDWHULHOOH5HFKW VWHOOW GLH 5HFKWVYRUJlQJH GDU GLH LQ GHU:HOW
DEODXIHQ'DV*UXQGEXFKLVWGD]XJHVFKDIIHQGLHVH5HFKWVYHUKlOWQLVVH]XYHUZDOWHQHVVWHOOW
DOVR HLQH $EELOGXQJ GLHVHU 5HFKWVYHUKlOWQLVVH GDU ,Q ZHOFKHP 9HUKlOWQLV VWHKW GD]X GDV
0RGHOOGDVLQGLHVHU$UEHLWHQWZLFNHOWZHUGHQVROO"'DV0RGHOOVROOHEHQIDOOVGLHPDWHULHOOHQ
5HFKWVYHUKlOWQLVVH DEELOGHQ (V LVW DOVR LQ GLHVHP 6LQQH HLQH 5HSUlVHQWDWLRQ GLHVHU
5HFKWVYHUKlOWQLVVH ZLH GDV *UXQGEXFK VHOEVW :LH LVW QXQ GDV 9HUKlOWQLV GLHVHU EHLGHQ
5HSUlVHQWDWLRQHQ" 'DV KLHU ]X HUVWHOOHQGH 0RGHOO NDQQ QLFKW ORVJHO|VW YRQ GHU
*UXQGEXFKUHSUlVHQWDWLRQ OHGLJOLFK LQ %H]XJ DXI GLH $EELOGXQJ GHU PDWHULHOOHQ
5HFKWVYHUKlOWQLVVH EHWUDFKWHW ZHUGHQ 'DV OLHJW GDUDQ GD YRP *HVHW]JHEHU HLQ
9HUIDKUHQVUHFKW JHVFKDIIHQ ZXUGH GDV GLH NRQVLVWHQWH 9HUZDOWXQJ GHU PDWHULHOOHQ
5HFKWVYHUKlOWQLVVH LP *UXQGEXFK HUP|JOLFKHQ VROO 'LHVH UHFKWOLFKHQ *UXQGODJHQ JHOWHQ
DXFKJHJHQEHUMHGHUDQGHUHQ5HSUlVHQWDWLRQ'DV]XHUVWHOOHQGH0RGHOOPXDOVRVRZRKOHLQ
0RGHOOGHUPDWHULHOOHQ5HFKWVYHUKlOWQLVVHDOVDXFKGHV9HUIDKUHQVUHFKWVVHLQ
:LH NDQQ GLHV HUUHLFKW ZHUGHQ" 'LH $QDO\VH GHV *UXQGEXFKV\VWHPV OHJWH RIIHQ GD GDV
*UXQGEXFKQLFKWLQGHU/DJHLVWGLH*UXQGEXFKXQULFKWLJNHLWJHQHUHOO]XYHUKLQGHUQ)ROJOLFK
LVW GDV *UXQGEXFK NHLQH NRUUHNWH 5HSUlVHQWDWLRQ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH 'LHV
EHGHXWHWDEHUDXFKGDHLQH5HSUlVHQWDWLRQGHV*UXQGEXFKVPLWGLHVHP3UREOHPEHKDIWHW
LVW :LH OlW VLFK GHU :LGHUVSUXFK EHUEUFNHQ ]ZLVFKHQ HLQHUVHLWV GHU 0RGHOOLHUXQJ GHV
*UXQGEXFKV XQG DQGHUHUVHLWV GHU NRUUHNWHQ 0RGHOOLHUXQJ GHU PDWHULHOOHQ










'DV 0RGHOO ]LHOW GDUDXI GLH ZHVHQWOLFKHQ $VSHNWH GHU $UEHLW HLQHV *UXQGEXFKV\VWHPV
DE]XELOGHQ :DV VLQG DEHU GLH ZHVHQWOLFKHQ $VSHNWH" $XVJHKHQG YRQ GHU $QDO\VH GHV
*UXQGEXFKHV LQ.DSLWHO  LVW HV IU HLQH NRUUHNWH$EELOGXQJ YRQ ]HQWUDOHU %HGHXWXQJ GLH
9HUlQGHUXQJHQGHV6\VWHPVLQGHU=HLW]XEHVFKUHLEHQ'LHVPXXQWHU%HDFKWXQJGHUGDEHL
P|JOLFKHUZHLVH DXIWUHWHQGHQ ,QNRQVLVWHQ]HQ JHVFKHKHQ GLH LQ )ROJH GHU
1LFKWEHUHLQVWLPPXQJ YRQ PDWHULHOOHP 5HFKW XQG *UXQGEXFK HQWVWHKHQ 'HU YRULJH





'HU HUVWH 6FKULWW GHU 0RGHOOLHUXQJ EHVFKUHLEW GLH PDWHULHOOHQ 5HFKWVlQGHUXQJHQ GLH LKUH
$EELOGXQJLP*UXQGEXFKILQGHQ,QVRIHUQZLUGGLH]XPRGHOOLHUHQGH:HOW7HLOGHV0RGHOOV
PLW GHP 9RUWHLO $XVVDJHQ EHU GDV 9HUKlOWQLV GHU :HOW XQG LKUHU 5HSUlVHQWDWLRQ LP




=XU0RGHOOLHUXQJ GHV*UXQGEXFKV LP 6FKULWW PVVHQ GLH 2EMHNWH XQG 2SHUDWLRQHQ LP
6\VWHP EHVFKULHEHQ ZHUGHQ $XVJHKHQG YRQ GHU $QDO\VH GHU 9HUlQGHUXQJHQ LQ HLQHP
*UXQGEXFKV\VWHPPVVHQ GLH2SHUDWLRQHQ DXI ]ZHL (EHQHQ EHVFKULHEHQ ZHUGHQ DXI GHU
(EHQH GHU HOHPHQWDUHQ2SHUDWLRQHQ XQG GHU (EHQH GHU NRPSOH[HQ $EOlXIH 'DEHL LVW HV
QRWZHQGLJ LKUH9RUEHGLQJXQJHQXQG:LUNXQJHQ DQ]XJHEHQ9RUEHGLQJXQJHQ VLQGZLFKWLJ
GD QLFKW LQ MHGHU 6LWXDWLRQ MHGH 2SHUDWLRQ P|JOLFK LVW 8P GDV 6\VWHP NRQVLVWHQW ]X
EHVFKUHLEHQ PVVHQ GLH :LUNXQJHQ GHU HLQ]HOQHQ 2SHUDWLRQHQ JHQDX DQJHJHEHQ ZHUGHQ
:HOFKHGLHVVLQGOHJWGDV*UXQGEXFKUHFKWIHVW
'LHVHV0RGHOOEHVFKUHLEWGLH5HFKWVYHUKlOWQLVVHDQ*UXQGVWFNHQXQGLKUH9HUlQGHUXQJ(V
EHLQKDOWHWQLFKWGHQ=XVDPPHQKDQJPLWGHP.DWDVWHU GDV*UXQGODJH GHU'DUVWHOOXQJ GHU
*UXQGVWFNHLP*UXQGEXFKLVW6RPLW]LHOWHVDXFKQLFKWDXIGLH'LVNXVVLRQGHU3UREOHPH
GLH DXV GHU UlXPOLFKHQ /DJH GHQ P|JOLFKHQ ,QNRQVLVWHQ]HQ ]ZLVFKHQ GHU /DJH LQ GHU
gUWOLFKNHLW XQG GHU 'DUVWHOOXQJ LQ .DWDVWHU XQG *UXQGEXFK HUZDFKVHQ =X HLQHU
DXVIKUOLFKHQ'LVNXVVLRQGLHVHU3UREOHPHZLUGYHUZLHVHQDXI%HQJHOXQG6LPPHUGLQJ
 'DV0RGHOOGHUPDWHULHOOHQ5HFKWVYHUKlOWQLVVH
$P $QIDQJ GHV NRQ]HSWLRQHOOHQ 0RGHOOV VWHKW GLH %HVFKUHLEXQJ GHU PDWHULHOOHQ
5HFKWVYHUKlOWQLVVH DOVRGHU:HOW GLH LP*UXQGEXFK DEJHELOGHWZHUGHQ VROO'LHV KDW ]ZHL
*UQGH(UVWHQVOHJWGLH%HVFKUHLEXQJGHUPDWHULHOOHQ5HFKWVYHUKlOWQLVVHGLH*UXQGODJH IU
LKUH$EELOGXQJ LP*UXQGEXFK'DV KHLW GD VLH GLH )lOOH IHVWOHJW GLH LQ GLHVHP0RGHOO
EHKDQGHOW ZHUGHQ 'LHV HQWVSULFKW GHP *HGDQNHQ LP 0RGHOO QLFKW GDV NRPSOHWWH
*UXQGEXFK DE]XELOGHQ VRQGHUQ QXU GLH LQWHUHVVDQWHQ )lOOH GLH GDV *UXQGEXFKV\VWHP
FKDUDNWHULVLHUHQ 'DV EHGHXWHW DXFK GD QXU GHU 7HLO GHU :HOW GHU LP 0RGHOO GHV
*UXQGEXFKV DEJHELOGHW ZLUG DXFK 7HLO GHU 0RGHOOLHUXQJ GHU :HOW LVW =ZHLWHQV LVW GLH
%HVFKUHLEXQJ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH *UXQGODJH GDIU $XVVDJHQ EHU GDV
9HUKlOWQLV YRQ PDWHULHOOHP 5HFKW XQG VHLQHU $EELOGXQJ LP *UXQGEXFK ]X WUHIIHQ VLHKH
$EVFKQLWW  ,QVEHVRQGHUH JHKW HV KLHUEHL XP GLH $XIGHFNXQJ YRQ 8QULFKWLJNHLWHQ LP
*UXQGEXFK 9HUlQGHUXQJHQ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH ELOGHQ GDV (UJHEQLV YRQ
$NWLRQHQ DE =XP %HLVSLHO YHUlQGHUW VLFK GHU (LJHQWPHU HLQHV *UXQGVWFNV LQ )ROJH GHV

9HUNDXIV GHV *UXQGVWFNV 'HU %HJULII $NWLRQHQ ZLUG XQWHUVFKLHGHQ YRP %HJULII GHU
2SHUDWLRQHQ'HUHUVWH%HJULIIEH]HLFKQHW9HUlQGHUXQJHQ LQGHUPDWHULHOOHQ:HOW GHU ]ZHLWH
9HUlQGHUXQJHQ LP*UXQGEXFKV\VWHP$NWLRQHQZHUGHQ LQGLHVHP6LQQ DOV %HREDFKWXQJHQ
EHUGLH9HUlQGHUXQJHQLQGHUPDWHULHOOHQ:HOWDXIJHIDWDOV7DWVDFKHQGLHLQ%H]LHKXQJ]XU
$EELOGXQJLP*UXQGEXFKJHVHW]WZHUGHQ
'LHVH%HREDFKWXQJHQPVVHQPLW GHU $EELOGXQJ GLHVHU 9HUlQGHUXQJHQ LP*UXQGEXFK LQ
hEHUHLQVWLPPXQJVHLQ$QGHUQIDOOVEHVWHKWHLQH*UXQGEXFKXQULFKWLJNHLW
0DWHULHOOH 5HFKWVYHUKlOWQLVVH ZHUGHQ LQ GLHVHP 0RGHOO DOV 5HODWLRQHQ ]ZLVFKHQ
*UXQGVWFNHQ3HUVRQHQXQG5HFKWHQGDUJHVWHOOW
(V VWHOOW VLFK GLH )UDJH ZHOFKH 5HFKWH GLH PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH EHVWLPPHQ ,Q
$EVFKQLWWZXUGHQ5HFKWHLQ9ROOXQGLQ7HLOUHFKWHXQWHUVFKLHGHQ7HLOUHFKWHNRQQWHQ
GHQ*HEUDXFKVZHUWHLQHV*UXQGVWFNVHLQVFKUlQNHQRGHUVHLQHQ:LHGHUYHUNDXIVZHUW5HFKWH


















)OXUVWFNH ELOGHQ GLH *UXQGODJH IU GLH 'DUVWHOOXQJ GHU *UXQGVWFNH )OXUVWFNH
UHSUlVHQWLHUHQ7HLOHGHU(UGREHUIOlFKHGLHLP.DWDVWHUYHUZDOWHWZHUGHQ
 5HODWLRQHQ
5HODWLRQHQ EH]HLFKQHQ %H]LHKXQJHQ ]ZLVFKHQ GHQ2EMHNWHQ GHV PDWHULHOOHQ 5HFKWV 'LHVH
%H]LHKXQJHQ EHWUHIIHQ HLQHUVHLWV GLH PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH XQG DQGHUHUVHLWV GLH
*UXQGODJH GHUPDWHULHOOHQ 5HFKWVYHUKlOWQLVVH GLH*UXQGVWFNH GDV KHLW GLH %H]LHKXQJHQ
]ZLVFKHQ*UXQGVWFNHQXQGGHQ)OXUVWFNHQDXVGHQHQVLHJHELOGHWVLQG
• (LJHQWPHU
(LJHQWPHU LVW HLQH5HODWLRQ ]ZLVFKHQ HLQHU3HUVRQXQG HLQHP*UXQGVWFN 6LHEH]HLFKQHW
GLH7DWVDFKHGDGHU3HUVRQGDV*UXQGVWFNJHK|UW
• *OlXELJHUB+\SRWKHN
*OlXELJHUB+\SRWKHN LVW HLQH 5HODWLRQ ]ZLVFKHQ HLQHU 3HUVRQ HLQHP *UXQGVWFN XQG HLQHP
:HUW 6LH EH]HLFKQHW GLH 7DWVDFKH GD GLH 3HUVRQ (LJHQWPHU HLQHU +\SRWKHN DQ GHP
*UXQGVWFNLVW
• 1LHEUDXFKHU
1LHEUDXFKHU LVW HLQH5HODWLRQ ]ZLVFKHQ HLQHU3HUVRQXQG HLQHP*UXQGVWFN 6LH EH]HLFKQHW
GDV5HFKWHLQ*UXQGVWFNOHEHQVODQJ]XEHQXW]HQ
• *UXQGVWFNB)OXUVWFNHBP





























VLQG HLQLJH3UREOHPHGHU NRQNUHWHQ$UWGHU5HSUlVHQWDWLRQ LP*UXQGEXFKJHVFKXOGHW XQG
DQGHUHVLQGSULQ]LSLHOOHU1DWXU'LHLQGLHVHP0RGHOO]XHQWZLFNHOQGH5HSUlVHQWDWLRQKDWLKUH
VSH]LILVFKHQ3UREOHPHGLH LQ GLHVHP$EVFKQLWW GDUJHVWHOOW ZHUGHQ'D]X JHK|UW GLH )UDJH
ZDV2EMHNWHXQGLKUH,GHQWLWlWDXVPDFKWXQGZLHVLHVLFKYHUlQGHUQ:LFKWLJLVWZHLWHUKLQ]X
NOlUHQZHOFKH3UREOHPHDXVGHU,QWHUDNWLRQYHUVFKLHGHQHU$EOlXIHHUZDFKVHQ,P$EVFKQLWW
 LVW GHXWOLFK JHZRUGHQ GD VLFK VHKU JURH 3UREOHPH DXV GHU 8QYROOVWlQGLJNHLW GHU
5HSUlVHQWDWLRQ HUJHEHQ 'HVKDOE ZHUGHQ DXFK GLH GDUDXV HUZDFKVHQHQ 3UREOHPH IU GDV
0RGHOO GLVNXWLHUW (LQH +DXSWTXHOOH IU GLH *UXQGEXFKXQULFKWLJNHLW ZDUHQ )HKOIXQNWLRQHQ
GHV*UXQGEXFKV\VWHPV:DVKDWGLHVIU$XVZLUNXQJHQDXIGDVNRQ]HSWLRQHOOH0RGHOO"
 2EMHNWH%H]HLFKQHUXQG,GHQWLWlWHQ
)U GLH0RGHOOLHUXQJ HLQHV NRQVLVWHQWHQ*UXQGEXFKV\VWHPV LVW HV YRQ JURHU 5HOHYDQ] ]X
NOlUHQZDVGLH2EMHNWHGHV6\VWHPVVLQGXQGZDVLKUH,GHQWLWlWDXVPDFKW,VWHLQ*UXQGVWFN
QRFKGDVVHOEH*UXQGVWFNZHQQHVVLFKUlXPOLFKYHUlQGHUW",Q$EVFKQLWWZXUGHEHUHLWV
EHVFKULHEHQ GD HLQ *UXQGVWFN LP *UXQGEXFK GDGXUFK UHSUlVHQWLHUW LVW GD LKP HLQ
%H]HLFKQHU ]XJHZLHVHQ ZLUG 'DV 2EMHNW LVW DOVR QLFKW GDV *UXQGVWFN VHOEVW PLW VHLQHQ
(LJHQVFKDIWHQ VRQGHUQ VHLQ %H]HLFKQHU 9RUVLFKW LVW JHERWHQ EHL GHU *OHLFKVHW]XQJ YRQ
,GHQWLWlW XQG %H]HLFKQHU :HQQ HLQ *UXQGVWFN EHU HLQHQ %H]HLFKQHU LGHQWLIL]LHUW ZLUG
GDQQLVWGDEHLLPPHUGHU=HLWSXQNWLPSOL]LW]XGHPGLHVJHVFKLHKW'LHVEHGHXWHWGDGHU
%H]HLFKQHU HLQHV 2EMHNWV NRQWH[WDEKlQJLJ DOVR DEKlQJLJ YRP =HLWSXQNW LVW =X
XQWHUVFKLHGOLFKHQ=HLWSXQNWHQ NDQQ HLQ%H]HLFKQHU XQWHUVFKLHGOLFKHQ2EMHNWHQ ]XJHRUGQHW
VHLQ(LQ2EMHNWK|UW DXI ]XEHVWHKHQZHQQHV NHLQHQ%H]HLFKQHU KDW'LH ,GHQWLWlW HLQHV
2EMHNWVNDQQDOVRJOHLFKJHVHW]WZHUGHQPLWVHLQHP%H]HLFKQHULQHLQHP]HLWOLFKHQ.RQWH[W
$P$QIDQJ GLHVHV $EVFKQLWWV VWDQG GLH )UDJH RE HLQ *UXQGVWFN QDFK HLQHU UlXPOLFKHQ

9HUlQGHUXQJ VHLQH ,GHQWLWlW YHUlQGHUW RGHU QLFKW 6LH OlW VLFK QXQ IROJHQGHUPDHQ
EHDQWZRUWHQ (V EOHLEW GDVVHOEH *UXQGVWFN ZHQQ HV QDFK GHU UlXPOLFKHQ 9HUlQGHUXQJ
QRFK HLQHQ %H]HLFKQHU KDW 2E HV QRFK HLQHQ %H]HLFKQHU KDW LVW LP *UXQGEXFKUHFKW
IHVWJHOHJW 1DFK HLQHU 9HUHLQLJXQJ ]XP %HLVSLHO YHUOLHUW GDV HLQH *UXQGVWFN VHLQHQ
%H]HLFKQHUZlKUHQGGDVDQGHUHVHLQHQ%H]HLFKQHUXQGVRPLWVHLQH,GHQWLWlWEHKlOW:DVDEHU
JLOW LQGHP)DOOGDHLQH3HUVRQLKUHQ1DPHQLP/DXIHGHV/HEHQVYHUlQGHUW"bQGHUW VLFK
GDGXUFK LKU%H]HLFKQHU XQG VRPLW LKUH ,GHQWLWlW"'LHV LVW QDWUOLFK QLFKW EHDEVLFKWLJW XQG
NDQQPLW1HLQ EHDQWZRUWHW ZHUGHQ'HU1DPH HLQHU 3HUVRQ LVW HLQH LKUHU (LJHQVFKDIWHQ
'DGXUFK YHUlQGHUW VLH QLFKW LKUH ,GHQWLWlW VLH EOHLEW GLHVHOEH 3HUVRQ XQG IROJOLFKPX VLH
GHQVHOEHQ %H]HLFKQHU EHKDOWHQ $XV GLHVHP %HLVSLHO IROJW GD GLH (LJHQVFKDIWHQ HLQHV
2EMHNWVGXUFKVHLQHP%H]HLFKQHUXQGGHP]HLWOLFKHQ.RQWH[WEHVWLPPWVLQG
3UREOHPDWLVFK IU GLH 5HSUlVHQWDWLRQ LVW GLH 7DWVDFKH GD %H]HLFKQHU LQ HLQHP
*UXQGEXFKV\VWHPQLFKW JOREDO HLQGHXWLJ VLQG XQG IROJOLFK GLH 8QLTXH1DPHV $VVXPSWLRQ
5HLWHUYHUOHW]WLVW)UDQN
 ,QNRQVLVWHQ]HQGXUFK$EOlXIH
(LQH 4XHOOH YRQ ,QNRQVLVWHQ] HUZlFKVW DXV GHU P|JOLFKHQ ,QWHUDNWLRQ YRQ $EOlXIHQ =X
MHGHP=HLWSXQNWNDQQHV$EOlXIHJHEHQGLHQLFKWDEJHVFKORVVHQVLQG'LHVHPVVHQHEHQIDOOV
UHSUlVHQWLHUWZHUGHQGDGDV6\VWHP VRQVW LQNRQVLVWHQWZHUGHQNDQQ=XP%HLVSLHO EHVWHKW
GLH*HIDKUJXWJOlXELJHQ(UZHUEVZHQQHLQH3HUVRQHLQ*UXQGVWFN DQ HLQH ]ZHLWH3HUVRQ
YHUNDXIWEHYRUGHUHUVWH.lXIHUVHLQ5HFKWLP*UXQGEXFKHLQWUDJHQODVVHQNRQQWH,QGLHVHP
)DOO NRPPW HV ]XP .RQIOLNW ]ZLVFKHQ ]ZHL *UXQGEXFKYHUIDKUHQ 'DV *UXQGEXFKUHFKW
YHUVXFKW VROFKHQ ,QNRQVLVWHQ]HQ GXUFK (LQWUDJXQJ HLQHU =ZLVFKHQYHUIJXQJ ]X EHJHJQHQ
6LH YHUKLQGHUW GHQ JXWJOlXELJHQ (UZHUE 1DFK $EVFKOX GHV 9HUIDKUHQV ZLUG VLH ZLHGHU





=X GHQ 3UREOHPHQ GLH MHGHU 5HSUlVHQWDWLRQ LQQHZRKQHQ JHK|UW HV GD VLH GHQ ]X




YHUXUVDFKW 8QULFKWLJNHLWHQ LP *UXQGEXFK 1XQ NDQQ PDQ GLH lXHUHQ (LQIOVVH QLFKW
YROOVWlQGLJ VSH]LIL]LHUHQ VLH VLQG DEHU GHQQRFK QLFKW EHOLHELJ ZLH LP $EVFKQLWW 
EHVFKULHEHQ ZXUGH 'DV NRQ]HSWLRQHOOH 0RGHOO PX :HJH IU GLH $XIQDKPH lXHUHU
(LQIOVVHXQGLKUH,QWHJUDWLRQLQGDV6\VWHPILQGHQ%HPHUNWVHLDQGLHVHU6WHOOHGDDXIGLHVH
:HLVH 8QYROOVWlQGLJNHLWHQ EHKDQGHOW ZHUGHQ N|QQHQ GLH QLFKW GDV 6\VWHP DOV *DQ]HV
YHUlQGHUQZLHHWZD*HVHW]HVlQGHUXQJHQ
 )HKOIXQNWLRQGHV6\VWHPV
(LQH +DXSWTXHOOH YRQ *UXQGEXFKXQULFKWLJNHLWHQ LVW GLH )HKOIXQNWLRQ GHV 6\VWHPV LQ GHU
*HVWDOW GDGLH5HJHOQ GHV*UXQGEXFKUHFKWV QLFKW HLQJHKDOWHQZHUGHQ RGHU ,UUWPHU XQG
9HUZHFKVOXQJHQ YRUNRPPHQ'LHV LVW DOOHUGLQJV NHLQH )UDJH GHV NRQ]HSWLRQHOOHQ 0RGHOOV






ZLUG QXQ 6FKULWW  VLHKH$EVFKQLWW  XPJHVHW]W GHU GLH(UVWHOOXQJ GHV NRQ]HSWLRQHOOHQ
0RGHOOVGHV*UXQGEXFKVEHLQKDOWHW(QWVSUHFKHQGGHP*HGDQNHQGLHZHVHQWOLFKHQ$VSHNWH
GHV *UXQGEXFKV DE]XELOGHQ ZHUGHQ 2EMHNWH XQG GLH ]ZLVFKHQ LKQHQ EHVWHKHQGHQ
5HODWLRQHQIHVWJHOHJW*UXQGODJHQKLHUIUVLQGGLH2EMHNWHXQG5HODWLRQHQGLHGDV0RGHOOGHU
PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH IHVWOHJW =XU %HVFKUHLEXQJ GHU 9HUlQGHUXQJHQ LP
*UXQGEXFKV\VWHPZHUGHQGLH2SHUDWLRQHQXQG$EOlXIHVSH]LIL]LHUWGLHFKDUDNWHULVWLVFKIU
GDV *UXQGEXFK VLQG (V XQWHUVFKHLGHQ VLFK LQWHUQH XQG H[WHUQH 2SHUDWLRQHQ 5HODWLRQHQ
ZHUGHQ GDQDFK HLQJHWHLOW RE VLH XQPLWWHOEDU GDV PDWHULHOOH 5HFKW DEELOGHQ RGHU RE VLH
%HVWDQGWHLO GHV IRUPHOOHQ 5HFKWV VLQG DOVR GHU 'RNXPHQWLHUXQJ GHU 5HFKWVYHUKlOWQLVVH
GLHQHQ9HUlQGHUXQJHQ LP*UXQGEXFKV\VWHPZHUGHQ DEJHELOGHW DOV9HUlQGHUXQJHQ LQ GHQ
(LQWUDJXQJHQ 'LH HQWVSUHFKHQGHQ 2SHUDWLRQHQ LP *UXQGEXFK N|QQHQ DOVR QXU GLHVH
(LQWUDJXQJHQEHWUHIIHQ(LQWUDJXQJHQN|QQHQYRUJHQRPPHQRGHUJHO|VFKWZHUGHQ
 2EMHNWH
(QWVSUHFKHQG GHU $UJXPHQWDWLRQ LQ $EVFKQLWW  UHSUlVHQWLHUW GDV *UXQGEXFK GLH
2EMHNWH GHU PDWHULHOOHQ :HOW GXUFK LKUH %H]HLFKQHU XQG QLFKW GXUFK GLH 0HQJH LKUHU
(LJHQVFKDIWHQ 'LH 2EMHNWH GHV *UXQGEXFKV E]Z HLQHU 5HSUlVHQWDWLRQ GHV PDWHULHOOHQ
5HFKWV VLQG IROJOLFK GLH %H]HLFKQHU ,Q GHP 0RGHOO ZHUGHQ VLH DOVR ORVJHO|VW YRQ LKUHQ
(LJHQVFKDIWHQ1DPHQYRQ3HUVRQHQXVZGDUJHVWHOOW'LH2EMHNWHZHUGHQKLHU]XVDPPHQ
PLWGHULQWHQGLHUWHQ%HGHXWXQJLQGHUPDWHULHOOHQ:HOWEHVFKULHEHQ'LH=HLFKHQNHWWH,'

















5HODWLRQHQ EH]HLFKQHQ %H]LHKXQJHQ ]ZLVFKHQ GHQ 2EMHNWHQ ,Q GLHVHP NRQNUHWHQ )DOO
KDQGHOWHVVLFKXP%H]LHKXQJHQ]ZLVFKHQ%H]HLFKQHUQYRQ2EMHNWHQLQGHUPDWHULHOOHQ:HOW
+LHUEHL ZHUGHQ ]ZHL $UWHQ YRQ 5HODWLRQHQ XQWHUVFKLHGHQ 5HODWLRQHQ GLH GDV PDWHULHOOH
5HFKWDEELOGHQXQG5HODWLRQHQGLHGDVIRUPHOOH5HFKWDEELOGHQ'DVPDWHULHOOH5HFKWELOGHW
GLH5HFKWHDQ*UXQGVWFNHQDE(QWVSUHFKHQGGHP6SH]LDOLWlWVSULQ]LSNDQQGLHVH$EELOGXQJ





]ZHL*UXQGVlW]H GLH$UEHLW GHV*UXQGEXFKDPWV HLQHUVHLWV GHU*UXQGVDW] QXU DXI $QWUDJ
WlWLJ ]X ZHUGHQ XQG DQGHUHUVHLWV GDV 3ULQ]LS GD DOOH 1DFKZHLVH LQ )RUP EHJODXELJWHU
























VWHOOWGHQ%HZHLV IUGHQhEHUJDQJGLHVHV5HFKWV LQ)RUPHLQHU8UNXQGHGDU ,P)DOOHGHV
(LJHQWXPVEHUJDQJVUHSUlVHQWLHUWGLHVHV'RNXPHQWEHLVSLHOVZHLVHHLQHQ.DXIYHUWUDJ
• $QWUDJ
(LQ$QWUDJ LVWHLQH5HODWLRQ ]ZLVFKHQ%H]HLFKQHUQ HLQHV*UXQGVWFNV HLQHV)OXUVWFNV HLQHP
5HFKW XQG ]ZHL3HUVRQHQ YRQ GHQHQ HLQH GHU $QWUDJVWHOOHU LVW (U UHSUlVHQWLHUW HLQHQ EHLP




'DV *UXQGEXFKV\VWHP ELOGHW 9HUlQGHUXQJHQ LP *UXQGEXFK OHW]WOLFK DOV )ROJH YRQ
2SHUDWLRQHQ DXI GHQ 'DWHQ DE 'LH 'DWHQ LQ HLQHP *UXQGEXFKV\VWHP N|QQHQ LQ ]ZHL
.DWHJRULHQHLQJHWHLOWZHUGHQ(LQHUVHLWVVLQGHVGLH'DWHQ]XU$EELOGXQJGHVPDWHULHOOHQXQG
DQGHUHUVHLWVGLH'DWHQ]XU'RNXPHQWLHUXQJGHVIRUPHOOHQ5HFKWV'HPHQWVSUHFKHQGN|QQHQ
GLH 2SHUDWLRQHQ GDQDFK HLQJHWHLOW ZHUGHQ RE VLH GDV PDWHULHOOH 5HFKW RGHU GDV IRUPHOOH
5HFKW EHWUHIIHQ $QGHUV JHVDJW 6LH EHWUHIIHQ 9HUlQGHUXQJHQ LQ GHQ PDWHULHOOHQ
5HFKWVYHUKlOWQLVVHQRGHUVLHEHWUHIIHQ%HZHLVH]XU'RNXPHQWLHUXQJGLHVHUbQGHUXQJHQ ,Q
$EVFKQLWW  ZXUGH EHVFKULHEHQ GD lXHUH (LQIOVVH QLFKW GLUHNW GLH $EELOGXQJ GHU






'LH2SHUDWLRQHQ GLH 9HUlQGHUXQJHQ LQ GHU $EELOGXQJ GHV IRUPHOOHQ 5HFKWV YHUXUVDFKHQ
ELOGHQGLH6FKQLWWVWHOOHGHV6\VWHPVQDFKDXHQ6LHN|QQHQPLWGHQ H[WHUQHQ2SHUDWLRQHQ

LGHQWLIL]LHUW ZHUGHQ ZlKUHQG GLH LQWHUQHQ 2SHUDWLRQHQ GLH VLQG GLH GDV PDWHULHOOH 5HFKW
EHWUHIIHQ
,PIROJHQGHQZHUGHQ LQWHUQHXQGH[WHUQH2SHUDWLRQHQJHQDXHUEHVFKULHEHQGLH ,QKDOW GHV
]XHUVWHOOHQGHQ0RGHOOVVLQG
'LH P|JOLFKHQ LQWHUQHQ 2SHUDWLRQHQ OHJW GDV *UXQGEXFKUHFKW IHVW 6LH ZXUGHQ LQ 
EHVFKULHEHQ 6LH HQWVSUHFKHQ GHQ 5HFKWVEHUJlQJHQ GLH LP 0RGHOO GHU PDWHULHOOHQ
5HFKWVYHUKlOWQLVVH IHVWJHOHJWZXUGHQ  6LH N|QQHQ LQ UHFKWOLFKHXQG UlXPOLFKH2SHUDWLRQHQ
XQWHUVFKLHGHQ ZHUGHQ 5HFKWOLFKH 2SHUDWLRQHQ VLQG GLH (LQWUDJXQJ RGHU /|VFKXQJ HLQHV
5HFKWV ]X*XQVWHQ HLQHU 3HUVRQ DQ HLQHP*UXQGVWFN 'LHVH (LQWUDJXQJ RGHU /|VFKXQJ
HLQHV 5HFKWV LQ HLQHU 'DWHQEDQN VROOHQ LP .RQWUDVW ]XP hEHUJDQJ HLQHV 5HFKWV LQ GHU
PDWHULHOOHQ :HOW EHWUDFKWHW ZHUGHQ ,P *UXQGEXFK N|QQHQ 9ROOUHFKWH XQG 7HLOUHFKWH





GLHVHP 0RGHOO ZLUG VLFK EHVFKUlQNW DXI GLH *UXQGVWFNVWHLOXQJ XQG GLH
*UXQGVWFNVYHUHLQLJXQJ %HL GHU0RGHOOLHUXQJ GLHVHU2SHUDWLRQHQ HUIRUGHUW GLH )UDJH ZLH





IKUW GD]X GD GHU %HVWDQG GHV HLQHQ *UXQGVWFNV GHP DQGHUHQ KLQ]XJHIJW ZLUG 'DV
EHGHXWHW GD HLQ *UXQGVWFN GDEHL VHLQH ,GHQWLWlW YHUOLHUW $OOJHPHLQHU EHGHXWHQ GLH
UlXPOLFKHQ2SHUDWLRQHQ LQ GLHVHP0RGHOO GD*UXQGVWFNH GXUFK7HLOXQJ HQWVWHKHQ XQG
GXUFK9HUHLQLJXQJPLWDQGHUHQ*UXQGVWFNHQDXIK|UHQ]XEHVWHKHQ
:HOFKH H[WHUQHQ 2SHUDWLRQHQ QRWZHQGLJ VLQG ZLUG GXUFK GLH )UDJH EHVWLPPW ZDV ]XP
1DFKZHLV HLQHU PDWHULHOOHQ 5HFKWVlQGHUXQJ DQ %HZHLVHQ XQG +DQGOXQJHQ QRWZHQGLJ LVW
$XVJDQJVSXQNW IU GLH (UUHLFKXQJ HLQHU (LQWUDJXQJ LVW GDV 6WHOOHQ HLQHV $QWUDJV 'LHVHU
$QWUDJ PX LP 6\VWHP UHJLVWULHUW ZHUGHQ :HLWHUKLQ VLQG ]XP 1DFKZHLV HLQHV 5HFKWV
8UNXQGHQQRWZHQGLJGLHGDV6\VWHPHEHQIDOOVUHJLVWULHUW
$XVJHKHQG YRQ GHQ YRUDQJHJDQJHQHQ hEHUOHJXQJHQ ZHUGHQ QXQ GLH HOHPHQWDUHQ
2SHUDWLRQHQPLWLKUHQ9RUEHGLQJXQJHQXQG:LUNXQJHQEHVFKULHEHQ
([WHUQH2SHUDWLRQHQ
• 'RNXPHQWH PVVHQ DOV %HZHLVH GHP*UXQGEXFKDPW YRUJHOHJW XQG YRQ GLHVHP UHJLVWULHUW
ZHUGHQ




















:LUNXQJHQ =X *XQVWHQ GHV *OlXELJHUV ZLUG GLH +\SRWKHN GDQQ DOV 5HFKW DQ GHP
*UXQGVWFNHLQJHWUDJHQ:HLWHUKLQZLUGGHU:HUWGHU+\SRWKHNHLQJHWUDJHQ
• (LQH7HLOUHFKWGDVGHQ:LHGHUYHUNDXIVZHUW HLQHV*UXQGVWFNV HLQVFKUlQNW NDQQ JHO|VFKW
ZHUGHQ,QGLHVHP0RGHOOKDQGHOWHVVLFKKLHUEHLXPHLQH+\SRWKHN
9RUEHGLQJXQJHQ'DV ]X O|VFKHQGH5HFKWPX ]XVDPPHQPLW GHP NRUUHNWHQ:HUW LP
*UXQGEXFKHLQJHWUDJHQVHLQ
:LUNXQJHQ'DUDXIKLQZLUG GLH+\SRWKHN DOV HLQJHWUDJHQHV5HFKW ]XVDPPHQPLW LKUHP
:HUWJHO|VFKW









9RUEHGLQJXQJHQ 'LH EHLGHQ *UXQGVWFNH GLH YHUHLQLJW ZHUGHQ VROOHQ PVVHQ LP




*UXQGVWFNV 'LH )OXUVWFNH DXV GHQHQ GLH (LQ]HOJUXQGVWFNH EHVWDQGHQ ZHUGHQ GHP
JHELOGHWHQ *UXQGVWFN ]XJHRUGQHW 5HFKWH GLH DQ GHP *UXQGVWFN EHVWDQGHQ GDV LP




YRUKDQGHQ VHLQ'DV QHX HQWVWHKHQGH*UXQGVWFN GDUI QRFK QLFKW YRUKDQGHQ VHLQ (V
PXHLQ)OXUVWFNDQJHJHEHQZHUGHQGDYRQGHP$XVJDQJVJUXQGVWFNJHWUHQQWZHUGHQ
VROO




=XU(UUHLFKXQJ HLQHU(LQWUDJXQJ LP*UXQGEXFK VLQG VRZRKOGLH(LQKDOWXQJYHUVFKLHGHQHU
9HUIDKUHQVYRUDXVVHW]XQJHQ ]% GLH 9RUHLQWUDJXQJ GHV $QWUDJVWHOOHUV EHL HLQHU
*UXQGVWFNVWHLOXQJ DOV DXFK IRUPHOOHU 9RUDXVVHW]XQJHQ ]% GDV 6WHOOHQ HLQHV $QWUDJV
QRWZHQGLJ 'LH H[WHUQHQ 2SHUDWLRQHQ VFKDIIHQ GLH IRUPHOOHQ 9RUDXVVHW]XQJHQ IU GLH
LQWHUQHQ2SHUDWLRQHQ:LH ZLUNHQ QXQ DEHU LQWHUQH XQG H[WHUQH 2SHUDWLRQHQ ]XVDPPHQ"
:LH VLHKW GLH 9HUIDKUHQVZHLVH GHV *UXQGEXFKDPWHV DXV" 'LHV ZLUG LP IROJHQGHQ
EHVFKULHEHQ
=X MHGHUGHUHOHPHQWDUHQ LQWHUQHQ2SHUDWLRQHQZLUGQXQHLQNRPSOH[HU$EODXI HLQJHIKUW
GHU GLH $UEHLWVZHLVH GHV *UXQGEXFKDPWV ]XU (UUHLFKXQJ HLQHV (LQWUDJV LP *UXQGEXFK

UHSUlVHQWLHUW.RPSOH[H$EOlXIH LP*UXQGEXFKV\VWHPELOGHQ*UXQGEXFKYHUIDKUHQ DE 6LH
VLQG DOVR7HLO GHV9HUIDKUHQVUHFKWV*UXQGEXFKYHUIDKUHQ VLQG JHULFKWHW DXI GLH(UUHLFKXQJ
GHU (LQWUDJXQJ HLQHV EHVWLPPWHQ 5HFKWV DOVR DXI GLH (LQWUDJXQJ HLQHU PDWHULHOOHQ
5HFKWVlQGHUXQJ =XU (LQOHLWXQJ HLQHV *UXQGEXFKYHUIDKUHQV VLQG EHVWLPPWH
9RUDXVVHW]XQJHQQRWZHQGLJGLHDOV$XVJDQJVSXQNWEHVFKULHEHQZHUGHQ
 9HUIDKUHQVYRUDXVVHW]XQJHQ
8P HLQ *UXQGEXFKYHUIDKUHQ ]X HU|IIQHQ LVW HLQ $QWUDJ QRWZHQGLJ ,VW GLHVHU EHLP
*UXQGEXFKDPWYRUJHOHJWVLQGGLH9HUIDKUHQVYRUDXVVHW]XQJHQ]XSUIHQGLH]XU(U|IIQXQJ
HLQHV*UXQGEXFKYHUIDKUHQVHUIOOWVHLQPVVHQ6LHJOLHGHUQVLFK LQGLHDOOJHPHLQHQXQGGLH
VSH]LHOOHQ 9HUIDKUHQVYRUDXVVHW]XQJHQ ,P *UXQGEXFKUHFKW JHK|UW ]X GHQ DOOJHPHLQHQ
9HUIDKUHQVYRUDXVVHW]XQJHQ GD GDV *UXQGEXFKDPW ]XVWlQGLJ LVW (LQ *UXQGEXFKDPW LVW
GDQQ ]XVWlQGLJ ZHQQ GDV RGHU GLH GDV 9HUIDKUHQ EHWUHIIHQGHQ *UXQGVWFNH LQ GHP LKP
]XJHRUGQHWHQ *UXQGEXFK UHJLVWULHUW VLQG =X GHQ VSH]LHOOHQ 9RUDXVVHW]XQJHQ JHK|UW GLH
$QWUDJVEHUHFKWLJXQJ GHU 3HUVRQ GLH GHQ $QWUDJ VWHOOW (LQH 3HUVRQ LVW DQWUDJVEHUHFKWLJW
ZHQQVLHHQWZHGHUYRQGHU(LQWUDJXQJEHWURIIHQ LVWRGHUYRQ LKUEHJQVWLJWZLUG ,P)DOOH
HLQHV (LJHQWXPVWUDQVIHUV ZlUHQ EHLVSLHOVZHLVH VRZRKO .lXIHU DOV DXFK 9HUNlXIHU
DQWUDJVEHUHFKWLJW 'LHVH =XVWlQGLJNHLW GHV *UXQGEXFKDPWV XQG GLH $QWUDJVEHUHFKWLJXQJ
ZHUGHQ LQ GLHVHP 0RGHOO DOV KLQUHLFKHQG ]XU (U|IIQXQJ HLQHV *UXQGEXFKYHUIDKUHQV
DQJHQRPPHQ
 *UXQGEXFKYHUIDKUHQ
'DV *UXQGEXFKYHUIDKUHQ VFKDIIW GLH 9HUELQGXQJ YRQ PDWHULHOOHP 5HFKW XQG VHLQHU
$EELOGXQJLP*UXQGEXFK(QWVFKHLGHQGHU3XQNWLVWGLH3UIXQJGHU9RUDXVVHW]XQJHQIUGLH
(LQWUDJXQJ HLQHV 5HFKWV LP *UXQGEXFK (LQ $QWUDJ EHLP *UXQGEXFKDPW VHW]W HLQ
*UXQGEXFKYHUIDKUHQLQ*DQJ=XHUVWVLQGGLH9HUIDKUHQVYRUDXVVHW]XQJHQ]XSUIHQVLQGVLH
HUIOOW NDQQ GDV 9HUIDKUHQ EHJLQQHQ ,Q $EKlQJLJNHLW GHU $UW GHV $QWUDJV ZHUGHQ
XQWHUVFKLHGOLFKH(LQWUDJXQJHQ LP*UXQGEXFK DQJHVWUHEW(V VLQG GLH IROJHQGHQ 9HUIDKUHQ
P|JOLFK
• (LQWUDJXQJHLQHU*UXQGVWFNVWHLOXQJ




NDQQ GLH *UXQGVWFNVWHLOXQJ YRUJHQRPPHQ ZHUGHQ 1DFK GHU *UXQGVWFNVWHLOXQJ
EHVWHKHQ5HFKWHGLHDP*HVDPWJUXQGVWFNEHVWDQGHQDQGHQ(LQ]HOJUXQGVWFNHQIRUW
• (LQWUDJXQJHLQHU*UXQGVWFNVYHUHLQLJXQJ






6ROO HLQ (LJHQWXPVWUDQVIHU VWDWWILQGHQ GDQQ ZLUG GDV *UXQGEXFKYHUIDKUHQ HLQJHOHLWHW
ZHQQ GLH 9HUIDKUHQVYRUDXVVHW]XQJHQ HUIOOW VLQG (V ZLUG JHSUIW RE HLQ
RUGQXQJVJHPlHU$QWUDJYRUOLHJW'DV%HZHLVGRNXPHQWEHUGHQhEHUJDQJGHV5HFKWV
DOVR GHU .DXIYHUWUDJ PX GHP *UXQGEXFKDPW YRUOLHJHQ 'LH 3HUVRQ GLH LQ GLHVHP
'RNXPHQWDOV9HUNlXIHUJHQDQQWZLUGPX]XP=HLWSXQNWGHV9HUNDXIVGHU(LJHQWPHU
GHV*UXQGVWFNVVHLQ
6LQG GLHVH %HGLQJXQJHQ HUIOOW LVW GHU (LQWUDJXQJVSUR]H ]X YROO]LHKHQ XQG GLH
(LQWUDJXQJGHV(LJHQWXPVWUDQVIHUVDQGHP*UXQGVWFNYRU]XQHKPHQ'LH(LQWUDJXQJGHV

(LJHQWXPVWUDQVIHUV HUIROJW GXUFK /|VFKXQJ GHV DOWHQ XQG (LQWUDJXQJ GHV QHXHQ
(LJHQWPHUV
• (LQWUDJXQJHLQHU+\SRWKHN





















'LH LQWHUQHQ2SHUDWLRQHQGHV*UXQGEXFKV\VWHPVVLQGDQDORJGHQ$NWLRQHQ LP0RGHOO GHU
PDWHULHOOHQ5HFKWVYHUKlOWQLVVH'LHVPXDXFKVRVHLQ VLQGGRFKGLH LQWHUQHQ2SHUDWLRQHQ
LP *UXQGEXFK $EELOGXQJHQ GHU 9HUlQGHUXQJHQ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH
9HUlQGHUXQJHQLQGHQPDWHULHOOHQ5HFKWVYHUKlOWQLVVHQEHWUHIIHQQLFKWGLUHNW LKUH$EELOGXQJ
LP *UXQGEXFK 'LH 9HUELQGXQJ ]ZLVFKHQ PDWHULHOOHP 5HFKW XQG VHLQHU $EELOGXQJ LP
*UXQGEXFKZLUG GXUFK H[WHUQH2SHUDWLRQHQ JHVFKDIIHQ ([WHUQH2SHUDWLRQHQ EULQJHQ GLH
%HZHLVH EHU GDV 6WDWWILQGHQ YRQPDWHULHOOHP 5HFKWVlQGHUXQJHQ LQ GDV*UXQGEXFKV\VWHP
HLQ 'LHVH %HZHLVH EHJUQGHQ GLH $EELOGXQJ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH LP
*UXQGEXFK'DPLWVLQG]XU$EELOGXQJYRQPDWHULHOOHQ5HFKWVlQGHUXQJHQ]ZHL%HVWDQGWHLOH
QRWZHQGLJ (UVWHQV GDV 6WDWWILQGHQ GLHVHU 9HUlQGHUXQJHQ LQ GHU PDWHULHOOHQ :HOW XQG
]ZHLWHQV LKUH 'RNXPHQWLHUXQJ LP *UXQGEXFK 'LH 'RNXPHQWLHUXQJ HUIROJW GXUFK
(LQEULQJHQ GHU HQWVSUHFKHQGHQ %HZHLVGRNXPHQWH LQ GDV *UXQGEXFKV\VWHP :HOFKH
%H]LHKXQJ EHVWHKW QXQ ]ZLVFKHQ GHQ LQWHUQHQ 2SHUDWLRQHQ GHV *UXQGEXFKV XQG GHQ
PDWHULHOOHQ 5HFKWVlQGHUXQJHQ" -HGH PDWHULHOOH 5HFKWVlQGHUXQJ PX GXUFK HLQH LQWHUQH
2SHUDWLRQ GHV *UXQGEXFKV DEJHELOGHW ZHUGHQ 'LH 5HODWLRQHQ GLH EHU GLH PDWHULHOOHQ
5HFKWVYHUKlOWQLVVH LP *UXQGEXFK $XVNXQIW JHEHQ PVVHQ PLW GHQ HQWVSUHFKHQGHQ
5HODWLRQHQ LP 0RGHOO GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH LQ hEHUHLQVWLPPXQJ VHLQ =XP
%HLVSLHO PX ZHQQ LP 0RGHOO GHU PDWHULHOOHQ :HOW HLQH 3HUVRQ (LJHQWPHU HLQHV
*UXQGVWFNV LVW LP*UXQGEXFK HLQ(LJHQWXPVUHFKW ]X*XQVWHQ GLHVHU 3HUVRQ HLQJHWUDJHQ
VHLQ ,VWGLHVHhEHUHLQVWLPPXQJQLFKW JHJHEHQ VWLPPHQPDWHULHOOHV5HFKWXQG*UXQGEXFK
QLFKW EHUHLQ XQG IROJOLFK LVW GDV *UXQGEXFK XQULFKWLJ 'LHVH 8QULFKWLJNHLW NDQQ
JHNHQQ]HLFKQHWZHUGHQ
 'LH%HULFKWLJXQJGHVXQULFKWLJHQ*UXQGEXFKV
,Q.DSLWHO ZXUGHQ YHUVFKLHGHQH0|JOLFKNHLWHQ DXIJHIKUW ZLH GDV*UXQGEXFK NRUULJLHUW
ZHUGHQNDQQZHQQHVXQULFKWLJLVW3ULQ]LSLHOONDQQGLH8QULFKWLJNHLWGDULQEHVWHKHQGDHLQH
(LQWUDJXQJ EHUIOVVLJ LQNRUUHNW RGHU QLFKW YRUKDQGHQ LVW ,QNRUUHNWH XQG EHUIOVVLJH

(LQWUDJXQJHQ ZHUGHQ JHO|VFKW QLFKW YRUKDQGHQH ZHUGHQ HUJlQ]W 3ULQ]LSLHOO LVW GDV
*UXQGEXFKDPWYHUSIOLFKWHWGLH5LFKWLJNHLWGHV*UXQGEXFKV]XHUKDOWHQ$XVUHLQSUDNWLVFKHQ
*UQGHQ GLH GHU (UKDOWXQJ GHU $UEHLWVIlKLJNHLW GHV *UXQGEXFKDPWV GLHQHQ LVW GDV
*UXQGEXFKDPW DEHU QLFKW YHUSIOLFKWHW VHOEVW XQULFKWLJH (LQWUDJXQJHQ ]X VXFKHQ XQG ]X
HUNHQQHQ :LUG GHP *UXQGEXFKDPW HLQH 8QULFKWLJNHLW EHNDQQW VR LVW HV DOOHUGLQJV
YHUSIOLFKWHWGLHVH]XEHVHLWLJHQ8PGLH.RUUHNWXUGHV*UXQGEXFKV]XHUUHLFKHQ LVWHVDOVR
QRWZHQGLJ VLH GHP*UXQGEXFKDPW ]XU .HQQWQLV ]X EULQJHQ 'LHV VROO LQ GLHVHP 0RGHOO
GDGXUFK GDUJHVWHOOW ZHUGHQ GD HVP|JOLFK LVW HLQH %HVFKZHUGH JHJHQ GLH 5LFKWLJNHLW GHV
*UXQGEXFKV ]X IKUHQ'LHVH%HVFKZHUGHNDQQ HQWZHGHU GLH /|VFKXQJ HLQHU LQNRUUHNWHQ













([WHUQH 2SHUDWLRQHQ ELOGHQ GLH 6FKQLWWVWHOOH GHV 6\VWHPV ]XU $XHQZHOW 6LH EHZLUNHQ
DOOHUGLQJVQXU9HUlQGHUXQJHQLQGHU$EELOGXQJGHVIRUPHOOHQ5HFKWV'HQQRFKVFKDIIHQVLH
GLH 9RUDXVVHW]XQJ IU LQWHUQH 2SHUDWLRQHQ GLH PDWHULHOOH 5HFKWVYHUlQGHUXQJHQ DEELOGHQ
,QWHUQHXQGH[WHUQH2SHUDWLRQHQZHUGHQ]XVDPPHQJHIKUWGXUFK$EOlXIHGLHGDVIRUPHOOH
5HFKWDOVRGDV9HUIDKUHQVUHFKWDEELOGHQ
2EMHNWH LP 0RGHOO GHV *UXQGEXFKV VLQG QLFKW GLH 2EMHNWH GHU PDWHULHOOHQ :HOW GLH
*UXQGVWFNH3HUVRQHQXQG5HFKWH VRQGHUQGLH%H]HLFKQHUGLHVHU2EMHNWH'LHV UHGX]LHUW
GLH)UDJHZLH9HUlQGHUXQJHQGHU2EMHNWH ]XPRGHOOLHUHQ VLQG DXI GLH )UDJHZLH VLFK GLH
%H]HLFKQHUGHU2EMHNWHlQGHUQ
$XVJHKHQGYRQGHUKLHUHUIROJWHQLQIRUPHOOHQ%HVFKUHLEXQJEHVWHKWQXQGHUQlFKVWH6FKULWW






UHSUlVHQWLHUHQ+LHUEHLZLUG DXVJHJDQJHQ YRQ GHU7DWVDFKH GD ]XU:LVVHQVUHSUlVHQWDWLRQ
]ZHLZLFKWLJH6FKULWWH]XWXQVLQG(LQHUVHLWVLVWGLH5HSUlVHQWDWLRQVVSUDFKHDXV]XZlKOHQXQG
DQGHUHUVHLWV LVWGDV:LVVHQ LQGLHVHU 6SUDFKH DXV]XGUFNHQ'LHVHV.DSLWHOZLGPHW VLFKGHU
)UDJH GHU $XVZDKO GHU 5HSUlVHQWDWLRQVVSUDFKH XQG LKUHU IRUPDOHQ %HVFKUHLEXQJ
$XVJHJDQJHQZLUG KLHUEHL YRQ GHQ$QIRUGHUXQJHQ DQ GLH5HSUlVHQWDWLRQ GLH VLFK DXV GHU
$QDO\VH GHV *UXQGEXFKV XQG GHP NRQ]HSWLRQHOOHQ 0RGHOO HUJHEHQ (V ZLUG PRWLYLHUW




'DWHQEDQNHQ JHQXW]W ZHUGHQ NDQQ 'HU YHUZHQGHWH $QVDW] ELHWHW HLQH VHKU JHUDGOLQLJH
%H]LHKXQJ ]XP ORJLVFKHQ 3URJUDPPLHUHQ 3URORJ LVW LQ GLHVHP %HUHLFK VHKU YHUEUHLWHW







DXVGHPEHWUDFKWHWHQ*HJHQVWDQGVEHUHLFK LQ HLQHU JHHLJQHWHQ:LVVHQVUHSUlVHQWDWLRQVVSUDFKH ]X




EHVWLPPW" 6LH ZLUG ]XP HLQHQ GDYRQ EHVWLPPW ZHOFKH $QIRUGHUXQJHQ GLH :LVVHQVEDVLV
HUIOOHQVROOXQG]XPDQGHUHQYRQGHU$UWGHV]XEHVFKUHLEHQGHQ3UREOHPV$QGHUVJHVDJW
:DV IU $QIRUGHUXQJHQ VWHOOW GHU 1XW]HU XQG ZHOFKH $QIRUGHUXQJHQ VWHOOW GHU ]X
UHSUlVHQWLHUHQGH%HUHLFKDQGLH:LVVHQVEDVLV"
'HU 3UR]H HLQH:LVVHQVEDVLV DXI]XEDXHQ ZLUG.QRZOHGJH (QJLQHHULQJ JHQDQQW 5XVVHOO XQG
1RUYLJ  6  'LH $EELOGXQJ GHV:LVVHQV LQ GHU :LVVHQVEDVLV VHOEVW LVW QLFKW GHU
=ZHFNGHV:LVVHQVUHSUlVHQWDWLRQ'HU=ZHFN LVW GLHVHV:LVVHQ YHUIJEDU ]XPDFKHQ XQG














*HVHW]JHEHUV DQ GDV *UXQGEXFK JHOWHQ QDWUOLFK DXFK IU HLQ ZLVVHQVEDVLHUWHV
*UXQGEXFKV\VWHP =XVDPPHQIDVVHQG JHVDJW EHVWHKHQ VLH GDULQ GLH 5HFKWVYHUKlOWQLVVH DQ
*UXQGVWFNHQNRQVLVWHQW ]X YHUZDOWHQ XQG GDUEHU$XVNXQIW ]X JHEHQ VLHKH.DSLWHO 
+LHUDXVODVVHQVLFK]ZHLZLFKWLJH$QIRUGHUXQJHQDQGLH5HSUlVHQWDWLRQVVSUDFKHDEOHLWHQ
 'DV :LVVHQ PX NRQVLVWHQW XQG ZLGHUVSUXFKVIUHL YHUZDOWHW ZHUGHQ XQG HV PX GLH
0|JOLFKNHLWEHVWHKHQ]XEHUSUIHQREGLHVDXFKVRLVW
 'LH5HSUlVHQWDWLRQVVSUDFKHPXEHUGHQ,QKDOWGHU:LVVHQVEDVLV$XVNXQIWJHEHQ
:HOFKH $QIRUGHUXQJHQ DQ GLH 5HSUlVHQWDWLRQVVSUDFKH HUJHEHQ VLFK DXV GHP NRQNUHWHQ
%HUHLFK GHU ]X EHVFKUHLEHQ LVW" $QGHUV JHVDJW :HOFKH $QVSUFKH HUJHEHQ VLFK DXV GHU
7DWVDFKHGDHLQ*UXQGEXFKV\VWHPPRGHOOLHUWZHUGHQVROO"=ZHL]HQWUDOH3UREOHPHKDEHQ
VLFK DXV GHU $QDO\VH GHV *UXQGEXFKV HUJHEHQ GLH ZHLWHUH $QIRUGHUXQJHQ DQ GLH
5HSUlVHQWDWLRQVVSUDFKHVWHOOHQ
 'DV*UXQGEXFKV\VWHPPX XQWHU GHU %HGLQJXQJ VWlQGLJHU 9HUlQGHUXQJHQ EHVFKULHEHQ
ZHUGHQ





:DUXPVWHOOW HLQH DXIGHU3UlGLNDWHQORJLNEDVLHUHQGH6SUDFKH HLQH JHHLJQHWH*UXQGODJH ]XU
5HSUlVHQWDWLRQ GDU"$Q GHQ$QIDQJ VROO JHVWHOOW ZHUGHQ GD GLH 3UlGLNDWHQORJLN HLQH VHKU
ZRKOYHUVWDQGHQH XQG ZHLWYHUEUHLWHWH 6SUDFKH ]XU :LVVHQVUHSUlVHQWDWLRQ GDUVWHOOW 6LH
YHUELQGHW 6\QWD[ DOVRGLH5HJHOQQDFKGHQHQGLH$XVGUFNHGHU 6SUDFKH JHELOGHWZHUGHQ
XQGGLH%HGHXWXQJGLHVHU$XVGUFNHGLH6HPDQWLN LQHLQGHXWLJHU:HLVH'LH%HZHLVWKHRULH
VFKDIIWGLH9HUELQGXQJ]ZLVFKHQGHU6SUDFKHXQGGHU%HGHXWXQJGHU6SUDFKHLQGHU:HOW6LH
OHJW IHVW ZLH GLH 5HJHOQ DXVVHKHQ QDFK GHQHQ DXV $XVGUFNHQ QHXH $XVGUFNH JHIRUPW
ZHUGHQ'DPLWYHUEXQGHQVLQGGLH%HJULIIH.RUUHNWKHLWXQG9ROOVWlQGLJNHLWGLHEHVDJHQGD
HLQHUVHLWVDXVGHU5HSUlVHQWDWLRQNHLQHEH]JOLFKGHUPRGHOOLHUWHQ:HOW IDOVFKHQ$XVGUFNH
DEJHOHLWHW ZHUGHQ N|QQHQ XQG DQGHUHUVHLWV DXFK DOOHV DEJHOHLWHW ZHUGHQ NDQQ ZDV GHU
%HGHXWXQJHQWVSULFKW$XVGLHVHUNXU]HQLQIRUPHOOHQ6FKLOGHUXQJHUJHEHQVLFKEH]JOLFKGHU
REHQ DQJHJHEHQHQ$QIRUGHUXQJHQ IROJHQGH9RUWHLOH 3UlGLNDWHQORJLN ELOGHW HLQH HLQGHXWLJH
XQGNRQVLVWHQWH%DVLV]XU5HSUlVHQWDWLRQYRQ:LVVHQ'HU,QKDOWGHU:LVVHQVEDVLV OlWVLFK
DXI%DVLVGHU%HZHLVWKHRULHDEIUDJHQ:HQQHWZDVLQGHU:LVVHQVEDVLVJOWLJLVWGDQQOlWVLFK




ZXUGHQ ELVODQJ GDUEHU JHWURIIHQZLH VLFK 9HUlQGHUXQJHQ LQ GHU :HOW PRGHOOLHUHQ ODVVHQ
(QJ GDPLW YHUEXQGHQ LVW GLH )UDJH GHU.DXVDOLWlW :LH ODVVHQ VLFK GLH .RQVHTXHQ]HQ YRQ
9HUlQGHUXQJHQ EHVFKUHLEHQ" 'LHV LVW GHU $XVJDQJVSXQNW IU GLH (QWZLFNOXQJ GHV
6LWXDWLRQVNDONOV 0F&DUWK\ XQG+D\HV  YRQ -RKQ0F&DUWK\ 'HU *UXQGJHGDQNH LVW
IROJHQGHU'LH:HOWYHUlQGHUWVLFKLQIROJHYRQ(UHLJQLVVHQRGHU$NWLRQHQ'HQ=XVWDQGGHU
:HOW]XHLQHP=HLWSXQNWEHVWLPPWGLH6LWXDWLRQLQGHUVLHVLFKEHILQGHW$NWLRQHQEHZLUNHQ






6LWXDWLRQHQ UHSUlVHQWLHUHQ GLH*HVFKLFKWH GHU9HUlQGHUXQJHQ LQ GHU:HOW 9HUlQGHUXQJHQ
ZHUGHQDXVVFKOLHOLFKLQGHQ:HUWlQGHUXQJHQEHVWLPPWHU3UlGLNDWHDEJHELOGHWGHQ)OXHQWV
9HUlQGHUXQJHQ EHVFKUlQNHQ VLFK DOVR DXI GDV $XIWUHWHQ YRQ $NWLRQHQ XQG GHU GDPLW
YHUEXQGHQHQ9HUlQGHUXQJLQGHQ:DKUKHLWVZHUWHQGHU)OXHQWV
,VW GLHV DXVUHLFKHQG IU GLH%HVFKUHLEXQJ GHU9HUlQGHUXQJHQ LQ HLQHP*UXQGEXFKV\VWHP"
,QWXLWLY N|QQHQ GLH $NWLRQHQ PLW GHQ HOHPHQWDUHQ 2SHUDWLRQHQ LGHQWLIL]LHUW ZHUGHQ
(OHPHQWDUH2SHUDWLRQHQ EHZLUNHQ(LQWUDJXQJHQ LP*UXQGEXFK RGHU LKUH /|VFKXQJ'LHV
NDQQ GDGXUFK UHSUlVHQWLHUW ZHUGHQ GD HLQHU (LQWUDJXQJ GHU :HUW ZDKU E]Z IDOVFK
]XJHZLHVHQ ZLUG :DV JLOW IU NRPSOH[H $EOlXIH" 0F&DUWK\ KDW GHQ %HJULII GHU 6WUDWHJLH
0F&DUWK\XQG+D\HVHLQJHIKUW(LQH6WUDWHJLHYHUELQGHWPHKUHUH$NWLRQHQXPHLQ
EHVWLPPWHV =LHO ]X HUUHLFKHQ'LHV NRUUHVSRQGLHUW ]XU &KDUDNWHULVLHUXQJ YRQ $EOlXIHQ DOV
)ROJH HOHPHQWDUHU 2SHUDWLRQHQ GLH LQ $EVFKQLWW  JHJHEHQ ZXUGH 'DPLW KDW GHU
6LWXDWLRQVNDONO GLH )lKLJNHLWHQ GLH ]XU 5HSUlVHQWDWLRQ GHV *UXQGEXFKV QRWZHQGLJ VLQG





HUNDQQWH LVW GDV )UDPH 3UREOHP(V LVW NHLQ 3UREOHP GHV 6LWXDWLRQVNDONOV DOOHLQ HV LVW HLQ
3UREOHPGHU:LVVHQVUHSUlVHQWDWLRQDOOJHPHLQ(VOlWVLFKZLHIROJWIRUPXOLHUHQ:LH ODVVHQ
VLFK GLH %HUHLFKH GHU ]X PRGHOOLHUHQGHQ :HOW EHVFKUHLEHQ GLH VLFK QLFKW YHUlQGHUQ"
0F&DUWK\ VFKOXJ YRU QHEHQ GHU 9HUZHQGXQJ YRQ (IIHNWD[LRPHQ GLH GLH :LUNXQJ YRQ
$NWLRQHQ EHVFKUHLEHQ )UDPH $[LRPH ]X QXW]HQ XP H[SOL]LW DQ]XJHEHQ ZDV VLFK QLFKW
YHUlQGHUW0F&DUWK\XQG+D\HV'LHVHU*HGDQNH LVW LQVRIHUQXQSUDNWLNDEHOGDXQWHU
8PVWlQGHQVHKUYLHOH VROFKH$[LRPHJHEUDXFKWZHUGHQZDVGLH.RPSOH[LWlW VWDUN HUK|KW
'HVKDOE VWHKW DP $QIDQJ GHU 9HUZHQGXQJ GHV 6LWXDWLRQVNDONOV HLQH /|VXQJ GHV )UDPH
3UREOHPV 5 5HLWHU KDW JHQDX GDV JHWDQ LQGHP HU HLQ 9HUIDKUHQ DQJLEW DXV GHQ





ZXUGH GLHVHU *HGDQNH LQ GHU 3URJUDPPLHUVSUDFKH *2/2* /HYHVTXH 5HLWHU HW DO 
*2/2* ELHWHW GLH 0|JOLFKNHLWHQ NRPSOH[H $EOlXIH ]X GHILQLHUHQ ZLH VLH IU GLH
0RGHOOLHUXQJGHV*UXQGEXFKV\VWHPVEHQ|WLJWZHUGHQ




3UREOHPH JHO|VW ZHUGHQ N|QQHQ ZHQQ VLH UHOHYDQW IU GLH 5HSUlVHQWDWLRQ HLQHV
*UXQGEXFKV\VWHPVVLQGE]ZZDUXPVLHQLFKWUHOHYDQWVLQGIUGHQKLHU]XEHVFKUHLEHQGHQ
7HLOGHU:HOW
'HU ]HQWUDOH 3XQNW GHU GHQ 6LWXDWLRQVNDONO LQWHUHVVDQW PDFKW IU GLH 0RGHOOLHUXQJ HLQHV




 'LH $XIIDVVXQJ HLQH 6LWXDWLRQ UHSUlVHQWLHUW HLQH :HOWJHVFKLFKWH LVW QLFKW DXI 0F&DUWK\ ]XUFN]XIKUHQ




LVW DOVR HUIRUGHUOLFK GHQ =XVDPPHQKDQJ YRQ :LVVHQVUHSUlVHQWDWLRQ 6SH]LILNDWLRQ XQG
3URJUDPP]XEHWUDFKWHQ
 6SH]LILNDWLRQ
6SH]LILNDWLRQ LVW GHU 3UR]H HLQ 6\VWHP PLW VHLQHQ HUZQVFKWHQ (LJHQVFKDIWHQ ]X
EHVFKUHLEHQ )RUPDOH 6SH]LILNDWLRQ QXW]W KLHU]X HLQH 6SUDFKHPLWPDWKHPDWLVFK GHILQLHUWHU
6\QWD[ XQG 6HPDQWLN &ODUNH XQG :LQJ  )RUPDOH 6SH]LILNDWLRQHQ GHILQLHUHQ GLH
(LJHQVFKDIWHQHLQHV6\VWHPVEHYRUHLQH,PSOHPHQWDWLRQGLHVHV6\VWHPVDOVRHLQ3URJUDPP
HU]HXJWZLUG)RUPDOH6SH]LILNDWLRQHQSUlVHQWLHUHQZDVHLQ3URJUDPPWXQVROOXQGQLFKWZLH
HV XPJHVHW]W ZLUG %RUJLD 0\ORSRXORV HW DO  'DV KHLW GD YRQ GHU NRQNUHWHQ
8PVHW]XQJ DEVWUDKLHUW ZLUG PLW GHP =ZHFN QXU GLH (LJHQVFKDIWHQ IHVW]XOHJHQ GLH GDV
3URJUDPP KDEHQ VROO 'LH GD]X JHQXW]WH IRUPDOH 6SH]LILNDWLRQVVSUDFKH PX XP IU GLHVHQ
3UR]HJHHLJQHW]XVHLQIROJHQGH(LJHQVFKDIWHQKDEHQ%RUJLD0\ORSRXORVHWDO
 6LHPXV\QWDNWLVFKJHHLJQHWVHLQ'DVKHLWGDGLH6SUDFKH LQGHU/DJH VHLQPXGLH





,Q ZHOFKHP =XVDPPHQKDQJ VWHKHQ :LVVHQVUHSUlVHQWDWLRQ XQG IRUPDOH 6SH]LILNDWLRQ"
:LVVHQVUHSUlVHQWDWLRQ VFKDIIW GLH 0|JOLFKNHLWHQ DXV HLQHU :LVVHQVEDVLV QHXHV :LVVHQ ]X
JHZLQQHQ$QGHUVJHVDJWVFKDIIWVLHGLH9RUDXVVHW]XQJHQXPDXVHLQHU3UREOHPEHVFKUHLEXQJ
HLQH/|VXQJ]XHUKDOWHQ:LFKWLJ LVWGDEHL GHU3XQNW GDYRQGHU$UWGHU*HZLQQXQJGHU
/|VXQJDEVWUDKLHUWZLUGPLWGHP=ZHFNGHQ1XW]HUGHU:LVVHQVEDVLVYRQGHU6XFKHGDQDFK
]XHQWODVWHQ0DQNDQQVDJHQGDHV=LHOXQGDXFK+DXSWYRUWHLOGHU:LVVHQVUHSUlVHQWDWLRQ





VHLQ VROOHQ DOVR ZDV GDV 3UREOHP LVW XQG ZDV GLH /|VXQJ ,Q GLHVHP 6LQQ NDQQ GLH
:LVVHQVUHSUlVHQWDWLRQDOVIRUPDOH6SH]LILNDWLRQEHWUDFKWHWZHUGHQ'LH6SH]LILNDWLRQZLUGLQ
)RUPHLQHU:LVVHQVEDVLV HUVWHOOW'LH$EOHLWXQJVPHFKDQLVPHQ GHU :LVVHQVEDVLV VWHOOHQ GLH
IRUPDOHQ0|JOLFKNHLWHQEHUHLWGLH(LJHQVFKDIWHQGHVVSH]LIL]LHUWHQ3URJUDPPV]XEHZHLVHQ
$XV GHQ $QIRUGHUXQJHQ DQ GLH 6SH]LILNDWLRQVVSUDFKH HUJLEW VLFK GLH :DKO GHU JHHLJQHWHQ
:LVVHQVUHSUlVHQWDWLRQVVSUDFKH
,P%H]XJDXIGDV*UXQGEXFKV\VWHPEHGHXWHWGLHVGDGLH5HSUlVHQWDWLRQLP6LWXDWLRQVNDONO
]X HLQHU 6SH]LILNDWLRQ GHV 6\VWHPV IKUW 'LHVH 6SH]LILNDWLRQ NDQQ *UXQGODJH IU HLQ
3URJUDPPDOVRHLQH,PSOHPHQWLHUXQJVHLQ ,PNRQNUHWHQ)DOOJLOWHVKLHUEHLEHVRQGHUVGLH
9HUlQGHUXQJHQGHV6\VWHPVDOVRHOHPHQWDUH2SHUDWLRQHQXQG$EOlXIH]XEHVFKUHLEHQ0DQ
NDQQ GLH DXI GHP 6LWXDWLRQVNDONO EHUXKHQGH 6SH]LILNDWLRQ GHV *UXQGEXFKV\VWHPV DOV
6SH]LILNDWLRQ HLQHU 'DWHQEDQN ]XVDPPHQ PLW GHQ GLH 'DWHQEDQN YHUlQGHUQGHQ
7UDQVDNWLRQHQ DXIIDVVHQ ZHLWHU QRFK DOV 6SH]LILNDWLRQ HLQHU WHPSRUDOHQ 'DWHQEDQN GLH
9HUlQGHUXQJHQLQGHU9HUJDQJHQKHLWZLHDXFKGHUP|JOLFKHQ=XNXQIWDEELOGHW
 6SH]LILNDWLRQYRQ'DWHQEDQNWUDQVDNWLRQHQ
$NWLRQHQ ELOGHQ LP 6LWXDWLRQVNDONO HOHPHQWDUH 2SHUDWLRQHQ DE 0DQ NDQQ QXQ GLHVH
$NWLRQHQDOV6SH]LILNDWLRQYRQ7UDQVDNWLRQHQ]XP$NWXDOLVLHUHQHLQHU'DWHQEDQNEHWUDFKWHQ
0LWGHP7UDQVDNWLRQVNRQ]HSWZHUGHQGLHP|JOLFKHQ9HUlQGHUXQJHQLQHLQHU'DWHQEDQNDXI
HLQH HQGOLFKH $Q]DKO YRQ $NWXDOLVLHUXQJVRSHUDWLRQHQ EHVFKUlQNW 'DV KHLW GD QLFKW

EHOLHELJH'DWHQ KLQ]XJHIJWZHUGHQ N|QQHQ VRQGHUQ QXU VROFKH IU GLH HLQH 7UDQVDNWLRQ




LVW GLH $QJDEH YRQ 9RU XQG 1DFKEHGLQJXQJHQ GLH DXVGUFNHQ ZDV YRU XQG QDFK GHU
$XVIKUXQJGHU7UDQVDNWLRQJHOWHQPX'HU6LWXDWLRQVNDONOLVWQXQV\QWDNWLVFKJHHLJQHWGD
HU ]XVDPPHQ PLW GHU 5HLWHUVFKHQ (UZHLWHUXQJ 5HLWHU  JHQDX VROFKH 9RU XQG
1DFKEHGLQJXQJHQ LQ*HVWDOW GHU JHQDQQWHQ 8SGDWHVSH]LILNDWLRQ GHILQLHUW 'LH )OXHQWV GHV
6LWXDWLRQVNDONOVZHUGHQDOV5HODWLRQHQLP6LQQHGHU'DWHQEDQNWKHRULHDXIJHIDW
%H]JOLFKGLHVHU8SGDWHVSH]LILNDWLRQNDQQQXQEHZLHVHQZHUGHQZHOFKH9HUlQGHUXQJHQVLFK
HUJHEHQ RE HLQH 7UDQVDNWLRQ EHUKDXSW P|JOLFK LVW XQG ZDV GLH 'DWHQEDQN QDFK HLQHU
VROFKHQ)ROJHYRQ7UDQVDNWLRQHQEHLQKDOWHW
 6SH]LILNDWLRQYRQNRPSOH[HQ7UDQVDNWLRQHQ
$P$QIDQJ VWHKW GLH )UDJH:LH N|QQHQ NRPSOH[H $EOlXIH LP 6LWXDWLRQVNDONO IRUPXOLHUW
ZHUGHQ"(VZXUGHEHUHLWV HUZlKQW GD$EOlXIH LQ*2/2*/HYHVTXH5HLWHU HW DO 
EHVFKULHEHQZHUGHQN|QQHQ*2/2*VWHOOW QXQGLH JHHLJQHWH*UXQGODJH ]XU6SH]LILNDWLRQ
YRQ NRPSOH[HQ 7UDQVDNWLRQHQ GDU .RPSOH[H 7UDQVDNWLRQHQ VLQG GDGXUFK FKDUDNWHULVLHUW
GD VLH VLFK DXV HOHPHQWDUHQ7UDQVDNWLRQHQ ]XVDPPHQVHW]HQXQGGLHVHGXUFKYHUVFKLHGHQH
2SHUDWRUHQ LQ %H]LHKXQJ ]XHLQDQGHU VHW]HQ =X GLHVHQ 2SHUDWRUHQ JHK|UHQ ]XP %HLVSLHO
%HGLQJXQJHQ RGHU GLH 1DFKHLQDQGHUDXVIKUXQJ YRQ 7UDQVDNWLRQHQ *2/2* ELHWHW GLH
0|JOLFKNHLWHQ NRPSOH[H 7UDQVDNWLRQHQ DXV HLQIDFKHQ ]XVDPPHQ]XVHW]HQ .RPSOH[H
7UDQVDNWLRQHQVLQGGDKHUGDVJHHLJQHWH.RQ]HSWXP$EOlXIH]XEHVFKUHLEHQ(LQ*2/2*
3URJUDPP ZLUG HYDOXLHUW EH]JOLFK GHU ]XJUXQGHOLHJHQGHQ 6SH]LILNDWLRQ GHU HOHPHQWDUHQ
7UDQVDNWLRQHQ 'DV (UJHEQLV HLQHV HUIROJUHLFKHQ 3URJUDPPODXIV LVW HLQH )ROJH YRQ
7UDQVDNWLRQHQGLHNRUUHNWEH]JOLFKGLHVHU6SH]LILNDWLRQLVW'LHVHN|QQWH*UXQGODJHIUGLH
SK\VLVFKH8PVHW]XQJGLHVHU7UDQVDNWLRQHQVHLQ LQGHPVLHGDQQDXIHLQHUUHDOHQ'DWHQEDQN
DXVJHIKUW ZLUG (V ZLUG DXV GHU %HVFKUHLEXQJ GHU HOHPHQWDUHQ XQG NRPSOH[HQ
7UDQVDNWLRQHQ DOVR GHU %HVFKUHLEXQJ LKUHU (LJHQVFKDIWHQ HLQH )ROJH YRQ NRQNUHWHQ
7UDQVDNWLRQHQJHZRQQHQGLHGLHVH%HVFKUHLEXQJXPVHW]HQ6LHEHVFKUHLEHQHLQHQ:HJZLH
GLHVHNRPSOH[HQ7UDQVDNWLRQHQUHDOLVLHUWZHUGHQ VWHOOHQDOVR LQGLHVHP6LQQ HLQ3URJUDPP
GDUGDVGLHNRPSOH[HQ7UDQVDNWLRQHQLPSOHPHQWLHUW
 $XVIKUEDUH6SH]LILNDWLRQHQXQG,PSOHPHQWDWLRQ
'LH%HVFKUHLEXQJNRPSOH[HU7UDQVDNWLRQHQ DOV*2/2*3URJUDPPH ELOGHW GLH*UXQGODJH
IUGLH%HWUDFKWXQJ DOV DXVIKUEDUH6SH]LILNDWLRQ:DUXP VROO HLQH6SH]LILNDWLRQ DXVIKUEDU
VHLQ"'HU$XVJDQJVSXQNW LVWGLH7DWVDFKHGDEHUSUIWZHUGHQPXREGLH 6SH]LILNDWLRQ
GLHJHZQVFKWHQ(LJHQVFKDIWHQKDWGLHYRP1XW]HUHUZDUWHWZHUGHQ1XUGDQQNDQQDXFK
GDV VSH]LIL]LHUWH 3URJUDPP GLHVH JHZQVFKWHQ (LJHQVFKDIWHQ KDEHQ (LQH DXVIKUEDUH
6SH]LILNDWLRQHUP|JOLFKWGLHVGXUFK7HVWHQGDVKHLW]XNOlUHQREVLFKGLH6SH]LILNDWLRQVR
YHUKlOWZLHHVHUZDUWHWZLUG6DQHOOD
:DUXP NDQQ QXQ GLH DXI GHP 6LWXDWLRQVNDONO EDVLHUHQGH 6SH]LILNDWLRQ YRQ
'DWHQEDQNXSGDWHVDOVDXVIKUEDUH6SH]LILNDWLRQEHWUDFKWHWZHUGHQ"'HU*UXQGLVWGHUGDHV
VHKU HLQIDFK LVW GLHVH 6SH]LILNDWLRQ LQ GHU ORJLVFKHQ 3URJUDPPLHUVSUDFKH 3URORJ %UDWNR






,P YRUDQJHJDQJHQHQ $EVFKQLWW ZXUGH PRWLYLHUW ZDUXP HLQH DXI GHP 6LWXDWLRQVNDONO
EHUXKHQGH 5HSUlVHQWDWLRQ JHHLJQHW IU GLH %HVFKUHLEXQJ HLQHV *UXQGEXFKV\VWHPV LVW
=HQWUDOHU3XQNWLVWKLHUEHLGDGLHVH5HSUlVHQWDWLRQDOV6SH]LILNDWLRQGHV6\VWHPVEHWUDFKWHW
ZHUGHQ NDQQ $NWLRQHQ LP 6LWXDWLRQVNDONO XQG *2/2* 3URJUDPPH VSH]LIL]LHUHQ
'DWHQEDQNWUDQVDNWLRQHQ,QGLHVHP$EVFKQLWWZHUGHQGLHVH*HGDQNHQGDGXUFKXQWHUPDXHUW
GD GLH 5HSUlVHQWDWLRQVVSUDFKH IRUPDO HLQJHIKUW ZLUG 'LHVHU $QVDW] ZLUG HUJlQ]W XP
.RQ]HSWH GLH QRWZHQGLJ ]XU 5HSUlVHQWDWLRQ GHV *UXQGEXFKV VLQG DEHU ELVKHU QLFKW
XPJHVHW]W ZXUGHQ 'DV VLQG GLH ,QWHJULHUXQJ HLQHV =HLWEHJULIIV GLH $EELOGXQJ YRQ
(UHLJQLVVHQGLHHLQH'DXHUKDEHQXQGGLH$XIQDKPHH[WHUQHU(UHLJQLVVH
:LFKWLJLVWIUHLQ*UXQGEXFKV\VWHPGD$QIUDJHQJHVWHOOWZHUGHQN|QQHQGDVKHLWGD]X
HUPLWWHOQ LVW ZDV LQ GHU 'DWHQEDQN ]X HLQHP =HLWSXQNW JLOW 'D]X ZHUGHQ 9HUIDKUHQ
YRUJHVWHOOWZLH$QIUDJHQDQGDV6\VWHPEHDQWZRUWHWZHUGHQN|QQHQ
 'LH)RUPDOLVLHUXQJHOHPHQWDUHU7UDQVDNWLRQHQ
,QKDOW GLHVH$EVFKQLWWV LVW GLH9RUVWHOOXQJ GHU IRUPDOHQ*UXQGODJHQ GLH ]XU%HVFKUHLEXQJ
HOHPHQWDUHU7UDQVDNWLRQHQQRWZHQGLJVLQG
 'HU6LWXDWLRQVNDONO




%HLVSLHOVZHLVH N|QQWH GREX\;<*V GLH 6LWXDWLRQ EH]HLFKQHQ GLH HQWVWHKW ZHQQ HLQH
3HUVRQ;HLQ*UXQGVWFN*YRQHLQHU3HUVRQ<NDXIW)XQNWLRQVV\PEROHGUFNHQ$NWLRQHQ
LP 6LWXDWLRQVNDONO DXV $OOH 5HODWLRQHQ GHUHQ :DKUKHLWVZHUWH VLFK YHUlQGHUQ N|QQHQ LP
(UJHEQLV YRQ $NWLRQHQ EH]HLFKQHW PDQ DOV )OXHQWV 'LHVH ZHUGHQ EHVFKULHEHQ GXUFK
3UlGLNDWHQV\PEROH GLH HLQHQ7HUP GHU 6RUWH6LWXDWLRQV DOV 3DUDPHWHU KDEHQ =XP %HLVSLHO
N|QQWH GDV )OXHQW2ZQHU;*V EHGHXWHQ GD ; (LJHQWPHU GHV *UXQGVWFNV * LQ GHU
6LWXDWLRQV LVW1XQNDQQGLH$NWLRQGREX\;<*VQDWUOLFKQLFKW LPPHUXQGYRQ MHGHP
DXVJHIKUW ZHUGHQ $XFK KDW VLH QLFKW LPPHU GLHVHOEHQ:LUNXQJHQ (V LVW GLH (LQKDOWXQJ
EHVWLPPWHU9RUEHGLQJXQJHQQRWZHQGLJ=XP%HLVSLHOPX<XPGDV*UXQGVWFNYHUNDXIHQ
]X N|QQHQ (LJHQWPHU GHV *UXQGVWFNV * VHLQ :HLWHUKLQ LVW HV HUIRUGHUOLFK GLH
$XVZLUNXQJHQYRQ$NWLRQHQDXIGLH:HOW]XEHVFKUHLEHQ'LHVHUIROJWGXUFKGLH$QJDEHYRQ
(IIHNWD[LRPHQ GLH IU HLQH JHJHEHQH $NWLRQ GLH 9HUlQGHUXQJHQ GHU :DKUKHLWVZHUWH GHU
)OXHQWV VSH]LIL]LHUHQ (QWVSUHFKHQG PX LQ XQVHUHP %HLVSLHO 2ZQHU;*GREX\;<*V
JHOWHQ DOV(UJHEQLVGHV.DXIVGHV*UXQGVWFNV*PX;(LJHQWPHU GLHVHV*UXQGVWFNV
ZHUGHQ
1RWDWLRQ ,P IROJHQGHQ ZHUGHQ DOOH YHUZHQGHWHQ )RUPHOQ DOV XQLYHUVDO TXDQWLIL]LHUW
DQJHQRPPHQ
%HLVSLHO$XVVFKQLWWDXVHLQHP*UXQGEXFK
(LQ *UXQGEXFK YHUZDOWHW 5HFKWH DQ *UXQGVWFNHQ XQG GLH VLH EHZHLVHQGHQ 'RNXPHQWH
'RNXPHQWHN|QQHQUHJLVWULHUWZHUGHQ5HFKWHDQ*UXQGVWFNHQN|QQHQWUDQVIHULHUWZHUGHQ
)OXHQWV 'RNXPHQWJSSUV














:HQQ HLQH 3HUVRQ DOV (LJHQWPHU HLQHV 5HFKWV DQ HLQHP *UXQGVWFN LP








'LH IROJHQGH 'DUVWHOOXQJ RULHQWLHUW VLFK DQ 5HLWHU  ,Q GLHVHP $UWLNHO ZHUGHQ
(UJHEQLVVH DXV IUKHUHQ 9HU|IIHQWOLFKXQJHQ ]XVDPPHQJHIDW 5HLWHU E 5HLWHU F
5HLWHUD
'LHKLHU YHUZHQGHWH9HUVLRQ GHV 6LWXDWLRQVNDONOV LVW HLQHPHKUVRUWLHUWH SUlGLNDWHQORJLVFKH
6SUDFKH]ZHLWHU2UGQXQJPLW*OHLFKKHLWGLHIROJHQGH%HVWDQGWHLOHKDW
6LH HQWKlOW HQGOLFK YLHOH )XQNWLRQVV\PEROH GHU 6RUWH 7UDQVDFWLRQV 'LHVH EH]HLFKQHQ GLH




6RUWH 6LWXDWLRQV LVW 6

 LVW GLH LQLWLDOH 6LWXDWLRQ DOVR GLH 6LWXDWLRQ LQ GHU VLFK GDV 6\VWHP




)ROJH YRQ 7UDQVDNWLRQHQ HUUHLFKEDU LVW 'LH 6SUDFKH HQWKlOW ZHLWHUKLQ HQGOLFK YLHOH
3UlGLNDWHQV\PEROHZREHLMHGHVXQWHUVHLQHQ$UJXPHQWHQJHQDXHLQHVGHU6RUWH6LWXDWLRQVKDW
'LHVH ZHUGHQ DOV )OXHQWV EH]HLFKQHW 'HU :DKUKHLWVJHKDOW GHU )OXHQWV NDQQ VLFK LQ
$EKlQJLJNHLWGHUDNWXHOOHQ6LWXDWLRQYHUlQGHUQ(VZLUGDQJHQRPPHQGDLPPHUGDVOHW]WH















































 :HQQ3 HLQIDFK LVW VR LVW HV DXFK∃[ 3 XQG∀[ 3 ZHQQ [ HLQH ,QGLYLGXHQYDULDEOH QLFKW GHU 6RUWH
6LWXDWLRQVLVW
'LH HLQIDFKHQ )RUPHOQ VLQG DOVR GLH )RUPHOQ LQ GHQHQ QLFKW3RVV XQG YRUNRPPHQ LQ




































7[[Q 7\\Q⇒[ \∧∧[Q \Q
• 'XQVLVWGLH0HQJHGHU8QLTXH1DPHV$[LRPHIU6LWXDWLRQHQ
∀DV6≠GRDV
∀DD·VV·GRDV GRD·V·⇒D D·∧V V·
• '6 LVW HLQH0HQJH YRQ SUlGLNDWHQORJLVFKHQ )RUPHOQ HUVWHU2UGQXQJ PLW GHU (LJHQVFKDIW GD 6 GHU
HLQ]LJH7HUPGHU6RUWH6LWXDWLRQVLVWGHULQGHQ)OXHQWVGLHVHU)RUPHOQYRUNRPPW















































HQWVWHKW ZHQQ LQ 6LWXDWLRQ V GLH 7UDQVDNWLRQ D
























,Q ZHOFKHP 9HUKlOWQLV VWHKHQ GLH XUVSUQJOLFKH 9HUVLRQ GHV 6LWXDWLRQVNDONOV XQG GLH
'DWHQEDQNVSH]LILNDWLRQZLHVLHREHQDQJHJHEHQZXUGH"+LHUEHLLVWGHUHQWVFKHLGHQGH3XQNW
GDGLH]ZHLWH9DULDQWHHLQH/|VXQJGHV)UDPH3UREOHPVGDUVWHOOW'LHVH/|VXQJNDQQ DXV



























\DV E]Z \DV JLEW MHZHLOV HLQH )OXHQW 9RUEHGLQJXQJ DQ GDV KHLW VLH EHVWLPPW XQWHU
ZHOFKHQ%HGLQJXQJHQGXUFKHLQH7UDQVDNWLRQDGDV)OXHQW5ZDKUE]ZIDOVFKZLUG
(VZLUGQXQGLHIROJHQGH9ROOVWlQGLJNHLWVDQQDKPHJHPDFKW
'LH SRVLWLYHQ XQG QHJDWLYHQ (IIHNWD[LRPH IU HLQ )OXHQW 5 JHEHQ DOOH
%HGLQJXQJHQ DQ GLH GD]X IKUHQ GD 5 ZDKU E]Z IDOVFK ZLUG LQ GHU
)ROJHVLWXDWLRQ





















(LQ EHL GHU 9HUZHQGXQJ GHV 6LWXDWLRQVNDONOV DXIWUHWHQGHV +DXSWSUREOHP LVW GDV )UDPH
3UREOHP(VZXUGHEHUHLWVYRQ-RKQ0F&DUWK\VHOEVWHUNDQQW 0F&DUWK\XQG+D\HV
(V EHVWHKW GDULQ LQ JHHLJQHWHU :HLVH ]X UHSUlVHQWLHUHQ GD 7HLOH GHU :HOW VLFK QLFKW

YHUlQGHUQ ,P )DOOH GHV 6LWXDWLRQVNDONOV EHGHXWHW GLHV GD EHVWLPPWH )OXHQWV YRQ HLQHU
$NWLRQ XQEHUKUW EOHLEHQ :DUXP GLH ZHLWHU REHQ EHVFKULHEHQH 8SGDWHVSH]LILNDWLRQ HLQH




















'DV LVW JHQDX GDV ZDV HUUHLFKW ZHUGHQ VROOWH 'HU :DKUKHLWVZHUW YRQ (LQJHWUDJHQHVB5HFKW




EHVFKUHLEW GDV 6\VWHP EHYRU HLQH 7UDQVDNWLRQ DXVJHIKUW ZXUGH :HQQ VLFK GDV 6\VWHP
YHUlQGHUW ZHQQ DOVR 7UDQVDNWLRQHQ DXVJHIKUW ZHUGHQ NRPPW GLH )ROJH GHU ELVKHU
DXVJHIKUWHQ 7UDQVDNWLRQHQ ]X GHU 6SH]LILNDWLRQ KLQ]X 'HQ =XVWDQG GHU 'DWHQEDQN
EHVWLPPW GLH %HVFKUHLEXQJ GHV $QIDQJV]XVWDQGV XQG GLH )ROJH GHU DXVJHIKUWHQ









N|QQHQ VLQG 9HUlQGHUXQJHQ LQ GHQ :DKUKHLWVZHUWHQ GHU )OXHQWV )ROJOLFK PX HLQ
9HUIDKUHQ JHIXQGHQ ZHUGHQ GDV HQWVFKHLGHW ZHOFKH:DKUKHLWVZHUWH GLH )OXHQWV LQ HLQHP
'DWHQEDQN]XVWDQGKDEHQ
 'HU5HJUHVVLRQVRSHUDWRU5






















)RUPHO LVW lTXLYDOHQW ]XU $XVJDQJVIRUPHO 'LH %HDQWZRUWXQJ GHU )UDJH RE GLH


















































































DXV LKUHQ6XFFHVVRU6WDWH$[LRPV(VZLUG GDGXUFK HUUHLFKW GD GLH9HUVFKDFKWHOXQJVWLHIH
GHU )XQNWLRQ GR XP HLQV UHGX]LHUW ZLUG GD GLH )RUPHOQΦ
)
 HLQIDFK VLQG XQG IROJOLFK GLH
)XQNWLRQGRQLFKWHQWKDOWHQ$OOH3RVVDVZHUGHQGXUFKLKUH'HILQLWLRQHQHUVHW]W
'HU(UVHW]XQJVYRUJDQJ VHW]W VLFK QXQ IRUW ELV NHLQH (UVHW]XQJPHKUP|JOLFK LVW 'LHV LVW
GDQQ GHU )DOO ZHQQ 6

 GHU HLQ]LJ YRUNRPPHQGH 6LWXDWLRQVWHUP LVW 'LH VR HQWVWDQGHQH
)RUPHOLVWlTXLYDOHQW]XU$QVJDQJVIRUPHO















'LHVHU (LJHQWXPVEHUJDQJ VROO LP *UXQGEXFK HLQJHWUDJHQ ZHUGHQ 'D]X PX GLH
7UDQVDNWLRQ WUDQVIHUB5HFKW*33(LJHQWXP DXVJHIKUW ZHUGHQ (V ZLUG QXQ PLW +LOIH GHV












































1HEHQ GHU %HVFKUHLEXQJ GHU HOHPHQWDUHQ 2SHUDWLRQHQ LP *UXQGEXFKV\VWHP PX GLH
)RUPDOLVLHUXQJYRQ$EOlXIHQP|JOLFKVHLQ$EOlXIHVLQGGDGXUFKJHNHQQ]HLFKQHWGDVLHHLQH









(V ZHUGHQ KLHUIU ]ZHL (OHPHQWDUWUDQVDNWLRQHQ HLQJHIKUW GLH GHQ %HJLQQ XQG GDV (QGH
HLQHV3UR]HVVHVPDUNLHUHQ(LQH7UDQVDNWLRQHQHU]HXJWGHQ3UR]HGLHDQGHUHWHUPLQLHUWLKQ
ZLHGHU=XVlW]OLFKPX]ZLVFKHQGLHVHQ7UDQVDNWLRQHQHUVLFKWOLFKVHLQGDHLQ3UR]HJHUDGH
OlXIW'D]XZLUG HLQZHLWHUHV )OXHQW HLQJHIKUW ,Q GHU'DWHQEDQNVSH]LILNDWLRQ ZHUGHQ IU
MHGH7UDQVDNWLRQGLHHLQ3UR]HVHLQVROOIROJHQGH9HUlQGHUXQJHQYRUJHQRPPHQ
 (LQ)OXHQW/DXIHQGHUB3UR]HVZLUGHLQJHIKUW









'LHV VWHOOW VLFKHU GD GDV 3UlGLNDW /DXIHQGHUB3UR]H QXU ]ZLVFKHQ GHQ 6WDUW XQG
(QGWUDQVDNWLRQHQJLOW
%HLVSLHO$XVVFKQLWWDXVHLQHP*UXQGEXFKIRUWJHVHW]W
'DV %HLVSLHO ZLUG HUZHLWHUW XP GLH )lKLJNHLW *UXQGEXFKYHUIDKUHQ DE]XELOGHQ 'DV
*UXQGEXFKYHUIDKUHQZLUGDOV3UR]HPRGHOOLHUW(LQH7UDQVDNWLRQVHW]WHVLQ*DQJXQGHLQH
EHHQGHWHVZLHGHU'D]XZHUGHQGLH3XQNWHDEJHDUEHLWHWXQWHUGHU%HUFNVLFKWLJXQJGHU



























=XU 'DUVWHOOXQJ NRPSOH[HU 7UDQVDNWLRQHQ ZHUGHQ $XVGUFNH HLQJHIKUW GLH DOV
$ENU]XQJHQ IU ORJLVFKH $XVGUFNH LP 6LWXDWLRQVNDONO GLHQHQ .RPSOH[H 7UDQVDNWLRQHQ
N|QQHQ VHLQ HOHPHQWDUH7UDQVDNWLRQHQ 7HVW$NWLRQHQ 6HTXHQ]HQ YRQ 7UDQVDNWLRQHQ GLH
QLFKWGHWHUPLQLVWLVFKH$XVZDKOHLQHUYRQ]ZHL7UDQVDNWLRQHQRGHUHLQHV$UJXPHQWV IUHLQH
7UDQVDNWLRQ :LFKWLJ LVW DXFK GLH 'HILQLWLRQ YRQ ,WHUDWLRQHQ XQG GDUDXI DXIEDXHQG GLH
0|JOLFKNHLW ZKLOH6FKOHLIHQ ]X IRUPXOLHUHQ $XI GHU %DVLV GLHVHU NRPSOH[HQ
7UDQVDNWLRQVDXVGUFNHHUIROJWGDQQGLH'HILQLWLRQYRQ%HGLQJXQJHQXQG3UR]HGXUHQ
=XHUVWZLUGGDV6\PERO'RαVV·HLQJHIKUW+LHUEHL LVWαHLQ$XVGUXFNIUHLQHNRPSOH[H




'RαVV·GHI 3RVVα>V@V∧V· GRα>V@V 
α EH]HLFKQHW HLQH $NWLRQ LQ GHU DOOH 6LWXDWLRQVDUJXPHQWH LQ GHQ IXQNWLRQDOHQ )OXHQWV





'R"ϕVV·GHI ϕ>V@∧V V· 
ϕLVWHLQH)RUPHODXVGHP6LWXDWLRQVNDONO LQGHUDOOH6LWXDWLRQVDUJXPHQWHXQWHUGUFNWVLQG









































































:LH ZLUG QXQ VROFK HLQ NRPSOH[HU 7UDQVDNWLRQVDXVGUXFN DXVJHZHUWHW" 'LH
7UDQVDNWLRQVDXVGUFNHZHUGHQGXUFKGLH]XJHK|UHQGHQ)RUPHOQ LP6LWXDWLRQVNDONOHUVHW]W





























%HPHUNXQJ :LHGHU LVW GLH 'HILQLWLRQ DOOJHPHLQHU DOV QRWZHQGLJ GD NHLQH IXQNWLRQDOHQ
)OXHQWV]XJHODVVHQVLQG
'LH NRPSOH[HQ7UDQVDNWLRQHQ VLQG GDQQ GLH0HQJH GHU$XVGUFNH GLH DXV GHQ DWRPDUHQ
















































































:HQQ DOOH 3UR]HGXUDXIUXIH GHV 3URJUDPPV PLW GHQ 3DUDPHWHUQ Y
L
 DEJHVFKORVVHQ VLQG
EH]JOLFK GHU (YDOXLHUXQJ LKUHU 3UR]HGXUN|USHU GDQQ EHGHXWHW GLH (YDOXLHUXQJ GHV
+DXSWSURJUDPPV JHQDX GLH (YDOXLHUXQJ GHV *HVDPWSURJUDPPV $QGHUV DXVJHGUFNW
EHGHXWHW GLHVH 'HILQLWLRQ GD XQWHU GHU 9RUDXVVHW]XQJ GD MHGH (YDOXLHUXQJ HLQHV
3UR]HGXUN|USHUVHLQHQEH]JOLFKGHV3UR]HGXUDXIUXIVJOWLJHQ6LWXDWLRQVEHUJDQJOLHIHUWMHGH
$XVZHUWXQJ GHV +DXSWSURJUDPPV HLQHQ JOWLJHQ 6LWXDWLRQVEHUJDQJ IU GDV





































































































































































)UGLHVH)RUPHOZLUGEH]JOLFKGHU8SGDWHVSH]LILNDWLRQ HLQ%HZHLV JHVXFKW ]XP%HLVSLHO
$[LRPV¼∃V'R(LJHQWXPVWUDQVIHU*33(LJHQWXP6






MHGH7UDQVDNWLRQLQGHU6LWXDWLRQP|JOLFKSRVV LVWGLHPLW LKUDVVR]LLHUW LVW'DVKHLWGD
GLH$XVZHUWXQJHLQHU*2/2*3UR]HGXUHLQHDXVIKUEDUH.HWWHYRQ7UDQVDNWLRQHQOLHIHUW
 5HSUlVHQWDWLRQYRQ=HLW
'HU 6LWXDWLRQVNDONO LQ GHU ELVKHU SUlVHQWLHUWHQ )RUP KDW GHQ 1DFKWHLO GD GHU GRUW
DEJHELOGHWH =HLWEHJULII UHLQ TXDOLWDWLY GDV KHLW QXU GXUFK GLH 2UGQXQJ GHU 6LWXDWLRQHQ
JHJHEHQLVW)UGLH5HSUlVHQWDWLRQHLQHV*UXQGEXFKV\VWHPVLVWHVQRWZHQGLJGLH=HLWDXFK
TXDQWLWDWLYDQ]XJHEHQGDDXFKGLHH[DNWHQ=HLWSXQNWHYRQ(UHLJQLVVHQYRQ%HGHXWXQJVLQG
8P GLHV ]X HUP|JOLFKHQ LVW HV QRWZHQGLJ HLQLJH (UZHLWHUXQJHQ DQ GHP EHVFKULHEHQHQ



































3XQNW EHL GHU 5HSUlVHQWDWLRQ GHV *UXQGEXFKV\VWHPV lXHUH (LQIOVVH DXI]XQHKPHQ 'LH
$QDO\VH GHV *UXQGEXFKV\VWHPV HUJDE GD lXHUH (LQIOVVH GXUFK H[WHUQH HOHPHQWDUH

2SHUDWLRQHQ DEJHELOGHW ZHUGHQ N|QQHQ 'LH &KDUDNWHULVWLN GLHVHU H[WHUQHQ 7UDQVDNWLRQHQ
ZDU HV GD VLH ]ZDU LQ LKUHU:LUNXQJ DXI GDV 6\VWHP EHVWLPPW VLQG QLFKW DEHU LQ LKUHP
$XIWUHWHQ'DVKHLWGD LP6\VWHPQLFKWVSH]LIL]LHUEDU LVWZDQQVLHDXIWUHWHQ6LHN|QQHQ
DOVRDXFKQLFKW%HVWDQGWHLOHLQHUNRPSOH[HQ7UDQVDNWLRQVHLQGHQQGDVZUGHEHGHXWHQGD
VLH H[SOL]LW DXIJHUXIHQ ZUGHQ :LH NDQQ QXQ IRUPDO EHVFKULHEHQ ZHUGHQ GD H[WHUQH
7UDQVDNWLRQHQHLQWUHWHQXQGGDV6\VWHPYHUlQGHUQ"
+LHU]XZLUG*2/2*]X5*2/2*5HLWHUD6IIHUZHLWHUW'HU*UXQGJHGDQNHLVW
IROJHQGHU 0DQ VWHOOW VLFK YRU HV ZUGHQ ]ZHL 3URJUDPPH ODXIHQ (LQV EHVFKUHLEW GLH
LQWHUQHQ2SHUDWLRQHQGHV6\VWHPVGDV DQGHUHGLH2SHUDWLRQHQ DXHUKDOE GHV 6\VWHPV 6LH
ODXIHQ JOHLFK]HLWLJ DE GDV KHLW HV N|QQHQ 7UDQVDNWLRQHQ GHV LQWHUQHQ XQG GHV H[WHUQHQ
3URJUDPPVJHVFKHKHQ*2/2*PXQXQVRHUZHLWHUWZHUGHQGDVRZRKOLQWHUQHDOVDXFK
H[WHUQH 7UDQVDNWLRQHQ VWDWWILQGHQ N|QQHQ 'LHV NDQQ GDGXUFK HUUHLFKW ZHUGHQ GD QDFK
MHGHU$XVIKUXQJHLQHULQWHUQHQ7UDQVDNWLRQDXFKGLH$XVIKUXQJHLQHUH[WHUQHQ7UDQVDNWLRQ
P|JOLFK LVW $XI GLHVH $UW XQG :HLVH ZHUGHQ GDV H[WHUQH XQG GDV LQWHUQH 3URJUDPP
PLWHLQDQGHUYHUVFKDFKWHOW(VLVWDXFKVRYRUVWHOOEDUGDQDFK$XVIKUXQJHLQHU$QZHLVXQJ



























































































































































7DWVDFKH DXV GD QDFK $XVIKUXQJ MHGHU HOHPHQWDUHQ 7UDQVDNWLRQ D HLQ ZHLWHUHU
6LWXDWLRQVEHUJDQJ JHVFKLHKW 'LHVHU ZHLWHUH 6LWXDWLRQVEHUJDQJ LVW YHUXUVDFKW GXUFK GDV


















4 LVW QXQ GHU 6LWXDWLRQVEHUJDQJ GHU GXUFK(YDOXLHUXQJ YRQ UXOHV HQWVWHKW 6R EH]HLFKQHW
'R5$UXOHVVV· GHQ 6LWXDWLRQVEHUJDQJ GHU GDGXUFK YHUXUVDFKW ZLUG GD QDFK MHGHU
HOHPHQWDUHQ7UDQVDNWLRQ DXV$ HLQ 6LWXDWLRQVEHUJDQJ GXUFK(YDOXLHUXQJ YRQ UXOHV HUIROJW
$OVR EHVFKUHLEW'R5 GHQ 6DFKYHUKDOW GD QDFK MHGHU HOHPHQWDUHQ 7UDQVDNWLRQ DXV$ GDV
3URJUDPPUXOHVDXVJHIKUWZLUG
:DV IU HLQH 5ROOH VSLHOW GDV 3URJUDPP UXOHV LQ GHP )DOO GD H[WHUQH 7UDQVDNWLRQHQ
DXIJHQRPPHQZHUGHQ VROOHQ"(VPWH HLQH0|JOLFKNHLW HQWKDOWHQ H[WHUQH7UDQVDNWLRQHQ













3URJUDPPXQG UHDJLHUW DXIGLH HLQJHWUHWHQH%HGLQJXQJ'LHVHU*HGDQNHZLUGQXQGDGXUFK









































'LH 'DWHQEDQN EHILQGHW VLFK LP =XVWDQG V ZHQQ EH]JOLFK GHU LQLWLDOHQ 'DWHQEDQN HLQH
)ROJHYRQ7UDQVDNWLRQHQDXVJHIKUWZLUGGLHLP=XVWDQGVHQGHW'LH$QIUDJHNDQQDOVRQXU
EH]JOLFKGHU/LVWHGHUDXVJHIKUWHQ7UDQVDNWLRQHQEHDQWZRUWHWZHUGHQ8PGLH$QWZRUW]X
ILQGHQPXGDQQEHVWLPPWZHUGHQREGLH)RUPHOGLHGLH$QIUDJH IRUPXOLHUWJOWLJ LVW LQ










YRQ*UXQGWHUPHQGHU6RUWH7UDQVDFWLRQV:HQQ WWQ HLQHEH]JOLFKGHU'DWHQEDQN'JOWLJH)ROJH YRQ
7UDQVDNWLRQHQLVWGDQQJLOW
'Ï4GR>WWQ@6⇔'XQW∪'6Ï5>4GR>WWQ@6@




HLQ 6\VWHP DOV 6SH]LILNDWLRQ GLHVHV 6\VWHPV EHWUDFKWHW ZHUGHQ NDQQ 6SH]LHOO NDQQ GLH
5HSUlVHQWDWLRQYRQ:LVVHQDXI%DVLVGHV6LWXDWLRQVNDONOVDOV6SH]LILNDWLRQYRQ'DWHQEDQNHQ
XQG GHU VLH YHUlQGHUQGHQ 7UDQVDNWLRQHQ DQJHVHKHQ ZHUGHQ ,Q GLHVHP .DSLWHO ZXUGH
DXVJHJDQJHQYRQGHQ$QIRUGHUXQJHQGLHGLH0RGHOOLHUXQJHLQHV*UXQGEXFKV\VWHPVDQGLH
5HSUlVHQWDWLRQVVSUDFKH VWHOOW 'DUDXIKLQ ZXUGHQ GLH IRUPDOHQ *UXQGODJHQ HLQJHIKUW GLH
QRWZHQGLJVLQGXPGLHVHQ$QIRUGHUXQJHQJHUHFKW]XZHUGHQ(VVWHOOWVLFKGLH)UDJHZHOFKH
DOOJHPHLQHQ 3UREOHPH GHV 6LWXDWLRQVNDONOV GDPLW JHO|VW ZXUGHQ XQG RE GLHVH IU GLH
6SH]LILNDWLRQ HLQHU 'DWHQEDQN EHUKDXSW UHOHYDQW VLQG 'LHV VROO LP IROJHQGHQ GLVNXWLHUW
ZHUGHQ
 :DUXP/RJLN]XU6SH]LILNDWLRQYRQ'DWHQEDQNHQ"





















ZHUGHQ NDQQ 0F&DUWK\ XQG +D\HV  )U MHGHV )OXHQW$NWLRQV3DDU LVW HLQ VROFKHV
HUIRUGHUOLFKGDVDQJLEWGDGLH$NWLRQGDV)OXHQWQLFKWYHUlQGHUW$XV6LFKWGHU.RPSOH[LWlW
LVWGLHVSUREOHPDWLVFKZHQQYLHOH7UDQVDNWLRQHQXQGYLHOH)OXHQWVYRUKDQGHQVLQGDEHUGLH
7UDQVDNWLRQHQ MHZHLOV QXU HLQHQ NOHLQHQ 7HLO GHU )OXHQWV EHHLQIOXVVHQ $XV GLHVHP*UXQG
ZXUGHGHU6LWXDWLRQVNDONO IUXQJHHLJQHW ]XU/|VXQJSUDNWLVFKHU3UREOHPH DQJHVHKHQ'LH
5HLWHUVFKH 8SGDWHVSH]LILNDWLRQ O|VW GLHVHV 3UREOHP LQVRIHUQ DOV GD GLHVH )UDPH $[LRPH




IU GLH 6SH]LILNDWLRQ HLQHV *UXQGEXFKV\VWHPV UHOHYDQW" (QWVSUHFKHQG GHP LP .DSLWHO 
HQWZLFNHOWHQ NRQ]HSWLRQHOOHQ 0RGHOO VLFKHU QLFKW (V JLEW QXU HLQH NOHLQH $Q]DKO YRQ
7UDQVDNWLRQHQXQG)OXHQWV,Q%RUJLD0\ORSRXORVHWDOLVWEHVFKULHEHQGDLP)DOOH
GHU6SH]LILNDWLRQYRQ3URJUDPPHQGXUFKGLH$QJDEHYRQ9RUXQG1DFKEHGLQJXQJHQVHKU
ZRKO GLH%HVFKUHLEXQJ ODQJ XQG XQEHUVLFKWOLFKZHUGHQ NDQQZDV GHQ $QIRUGHUXQJHQ DQ
HLQH6SH]LILNDWLRQVVSUDFKHNODU]XZLGHU OlXIW'HUKLHUYHUZHQGHWH6LWXDWLRQVNDONO LVWJHQDX
VROFKHLQ$QVDW]GHU9RUXQG1DFKEHGLQJXQJHQ ]XU6SH]LILNDWLRQGHV6\VWHPVQXW]W'LH
/|VXQJGHV)UDPH3UREOHPVGDV ]X GHU EHVFKULHEHQHQ8SGDWHVSH]LILNDWLRQ IKUW KDW QXQ
IROJHQGH9RUWHLOH5HLWHUD6
 0RGXODULWlW .RPPHQ QHXH 7UDQVDNWLRQHQ RGHU )OXHQWV KLQ]X PVVHQ QXU GLH
(IIHNWD[LRPH DQJHJHEHQ ZHUGHQ 'LH 8SGDWHVSH]LILNDWLRQ NDQQ DXWRPDWLVFK JHZRQQHQ
ZHUGHQXQGEHUFNVLFKWLJWDOOH9HUlQGHUXQJHQ
 ([DNWKHLW(VN|QQHQNHLQH$[LRPHLQVEHVRQGHUH)UDPH$[LRPHYHUJHVVHQZHUGHQ






GLH 8SGDWHVSH]LILNDWLRQ GLUHNW IRUPXOLHUHQ )U GLH HUVWH 9DULDQWH VSUHFKHQ JHQDX GLH
$UJXPHQWH GLH LP YRULJHQ $EVFKQLWW DQJHJHEHQ ZXUGHQ0RGXODULWlW XQG ([DNWKHLW0DQ
NDQQ VLH DEHU DXFK DXI GLH ]ZHLWH 0|JOLFKNHLW EHUWUDJHQ 'LH 8SGDWHVSH]LILNDWLRQ VHOEVW





6FKZLHULJNHLW LVW GD QHXH 7UDQVDNWLRQHQ DXFK :LUNXQJHQ DXI EHVWHKHQGH )OXHQWV KDEHQ








EHZHLVHQ :DV JLOW QXQ DEHU IU *2/2* 3URJUDPPH" ,Q GLHVHU $UEHLW ZHUGHQ VLH ]XU
6SH]LILNDWLRQ YRQ NRPSOH[HQ 7UDQVDNWLRQHQ JHQXW]W (LJHQVFKDIWHQ YRQ *2/2*
3URJUDPPHQODVVHQVLFKHEHQIDOOVPLWGHQ0LWWHOQGHU3UlGLNDWHQORJLNEHZHLVHQGDVLHHLQH
NODUH6HPDQWLN LP 6LWXDWLRQVNDONO KDEHQ(LQ*2/2*3URJUDPP LVW HLQH$ENU]XQJ IU
HLQH )RUPHO LP 6LWXDWLRQVNDONO %HL (YDOXLHUXQJ HLQHV VROFKHQ 3URJUDPPV HUIROJW GLH
hEHUVHW]XQJ LQ GHQ 6LWXDWLRQVNDONO )U GLHVH )RUPHO JLOW GDQQ GLH QRUPDOH 6HPDQWLN GHV





ZHQQHLQ3URJUDPP WHUPLQLHUW HVGLHV LQ HLQHU 6LWXDWLRQ WXW GLH EHVWLPPWH(LJHQVFKDIWHQ
KDW
 *HO|VWHXQGXQJHO|VWH3UREOHPHGHV6LWXDWLRQVNDONOV
'HU YRUJHVWHOOWH $QVDW] O|VW HLQH 5HLKH YRQ 3UREOHPHQ GLH ]XQlFKVW JHJHQ VHLQH
9HUZHQGXQJ VSUDFKHQ GDV )UDPH 3UREOHP $EELOGXQJ YRQ =HLW =HLWGDXHU XQG
*OHLFK]HLWLJNHLW YRQ $NWLRQHQ 6RZHLW HV IU GLH 5HSUlVHQWDWLRQ GHV *UXQGEXFKV UHOHYDQW
ZDUZXUGHQGLH/|VXQJHQSUlVHQWLHUW(LQLQGHU.QVWOLFKHQ,QWHOOLJHQ]RIWEHWUDFKWHWHVXQG
EHUHLWV HUZlKQWHV 3UREOHP LVW GDV 5DPLILFDWLRQ 3UREOHP +LHUXQWHU ZLUG GDV 3UREOHP
YHUVWDQGHQ GLH LQGLUHNWHQ (IIHNWH YRQ $NWLRQHQ ]X EHVWLPPHQ (V ZXUGH KLHU QLFKW
EHKDQGHOW REZRKO HV LP 6LWXDWLRQVNDONO GD]X /|VXQJHQ JLEW 0F,OUDLWK  'DV KDW
IROJHQGHQ*UXQG(VLVWYRP6WDQGSXQNWGHV*UXQGEXFKUHFKWVVLQQYROOGLH:LUNXQJHQYRQ
9HUlQGHUXQJHQ H[SOL]LW IHVW]XOHJHQ XP 5HFKWVVLFKHUKHLW ]X VFKDIIHQ ,PSOL]LWH LQGLUHNWH
(IIHNWH VLQG QLFKW HUZQVFKW'LHV LVW QDWUOLFK LQ GHU5HFKWVSUHFKXQJ XPJHVHW]W ZRUGHQ






EHVFKUHLEHQ $XVJDQJVSXQNW IU GLH IRUPDOH %HVFKUHLEXQJ LVW GHU VHTXHQWLHOOH WHPSRUDOH
6LWXDWLRQVNDONOZLHHU LQ.DSLWHOEHVFKULHEHQZXUGH'LHPHKUVRUWLJH/RJLNEHVWDQG DXV
6RUWHQ IU 6LWXDWLRQHQ 7UDQVDNWLRQHQ XQG 2EMHNWHQ ,Q GLHVHP $EVFKQLWW ZLUG GLH 6RUWH
2EMHNWHZHLWHU XQWHUWHLOW HQWVSUHFKHQG GHQ $QIRUGHUXQJHQ GHV0RGHOOV =XU0RGHOOLHUXQJ
YRQ=HLWZHUGHQ ]XP%HLVSLHO ,QWHJHU JHQXW]W:HUWH HLQHV 5HFKWV ZHUGHQ DOV 5HDO:HUWH
PRGHOOLHUW 'DV NRQ]HSWLRQHOOH 0RGHOO KDW GUHL %HVWDQGWHLOH GDV 0RGHOO GHU PDWHULHOOHQ
5HFKWVYHUKlOWQLVVHGDV0RGHOO GHV*UXQGEXFKVXQGGDV0RGHOO GHU%H]LHKXQJHQ ]ZLVFKHQ
EHLGHQ'LHVHV.DSLWHOIROJWGLHVHU(LQWHLOXQJ'DV0RGHOOGHUPDWHULHOOHQ5HFKWVYHUKlOWQLVVH
ZLUG DXI %DVLV HOHPHQWDUHU 7UDQVDNWLRQHQ EHVFKULHEHQ 8P DXI]X]HLJHQ GD HV VLFK EHL
9HUlQGHUXQJHQ LQ GLHVHP0RGHOO XP %HREDFKWXQJHQ GHV +DQGHOQV YRQ 3HUVRQHQ LQ GHU
UHDOHQ :HOW KDQGHOW ZHUGHQ GLHVH 9HUlQGHUXQJHQ GXUFK $NWLRQHQ EHVFKULHEHQ $NWLRQHQ
ELOGHQGDV$JLHUHQYRQ3HUVRQHQLQGHU:HOWDE'LH8QWHUVFKHLGXQJYRQ7UDQVDNWLRQHQGHV
*UXQGEXFKV LVW UHLQ NRQ]HSWLRQHOOHU 1DWXU GLH )RUPDOLVLHUXQJ HUIROJW DXI GHUVHOEHQ
*UXQGODJH 1DFK GHU %HVFKUHLEXQJ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH HUIROJW GLH
%HVFKUHLEXQJ GHV *UXQGEXFKV +LHU]X ZHUGHQ GLH HOHPHQWDUHQ XQG NRPSOH[HQ
7UDQVDNWLRQHQHQWVSUHFKHQGGHPNRQ]HSWLRQHOOHQ0RGHOOIRUPXOLHUW'LH%H]LHKXQJHQGLHVHU
EHLGHQ 0RGHOOH ZHUGHQ LQ +LQEOLFN DXI GLH )UDJH GHU *UXQGEXFKXQULFKWLJNHLW EHWUDFKWHW
)RUPDO EHVFKULHEHQ ZLUG GLHVH %H]LHKXQJ GXUFK ,QNRQVLVWHQ]PDUNLHUXQJHQ GLH GLH
1LFKWEHUHLQVWLPPXQJGHUEHLGHQ0RGHOOHDQ]HLJHQ$QVFKOLHHQGZLUGDQHLQLJHQ%HLVSLHOHQ
PRWLYLHUW ZHOFKH 3UREOHPH GLH VLFK DXV GHU *UXQGEXFKXQULFKWLJNHLW HUJHEHQ GXUFK GLH
)RUPDOLVLHUXQJEHVFKULHEHQZHUGHQN|QQHQ$EVFKOXGHV.DSLWHOVELOGHWGLH%HVFKUHLEXQJ
YRQ 7UDQVDNWLRQHQ ]XU .RUUHNWXU YRQ XQULFKWLJHQ 6WHOOHQ LP *UXQGEXFK DXI %DVLV GHU
,QNRQVLVWHQ]PDUNLHUXQJHQ
 'DV0RGHOOGHUPDWHULHOOHQ5HFKWVYHUKlOWQLVVH
,Q GLHVHP $EVFKQLWW ZHUGHQ GLH PDWHULHOOUHFKWOLFKHQ 9HUKlOWQLVVH IRUPDO EHVFKULHEHQ GLH
*UXQGODJH IU GLH $EELOGXQJ LP *UXQGEXFK VLQG =HQWUDO LVW GLH )UDJH ZLH VLFK GLHVH
5HFKWVYHUKlOWQLVVH YHUlQGHUQ+LHU]XZHUGHQGLH2EMHNWH VRZLHGLH%H]LHKXQJHQ ]ZLVFKHQ
2EMHNWHQ XQG $NWLRQHQ GLH GLH %H]LHKXQJHQ YHUlQGHUQ EHVFKULHEHQ 2EMHNWH XQG
%H]LHKXQJHQZHUGHQ DOV 5HODWLRQHQPRGHOOLHUW XQG LQ GHU 6SUDFKH GHV 6LWXDWLRQVNDONOV DOV
)OXHQWV DEJHELOGHW'LH)RUPDOLVLHUXQJYRQ$NWLRQHQXQG LKUHQ:LUNXQJHQ DXIGLH )OXHQWV
HUIROJWLQHLQHU8SGDWHVSH]LILNDWLRQZLHVLHLQ.DSLWHOEHVFKULHEHQZXUGH
 2EMHNWH
2EMHNWH GHV PDWHULHOOHQ 5HFKWVYHUNHKUV VLQG *UXQGVWFNH 3HUVRQHQ XQG )OXUVWFNH
(QWVSUHFKHQGGHU$UJXPHQWDWLRQ DXV  LVW HV YRP]HLWOLFKHQ.RQWH[W DEKlQJLJ RE HLQ
%H]HLFKQHU HLQHP 2EMHNW GHU PDWHULHOOHQ :HOW ]XJHRUGQHW LVW 'HP ZLUG GXUFK GLH
0RGHOOLHUXQJGHU2EMHNWH DOV)OXHQWV5HFKQXQJJHWUDJHQ)OXHQWV GLH2EMHNWH VLQG ELOGHQ









3HUVRQSV EHGHXWHW GD GXUFK S LQ GHU 6LWXDWLRQ V HLQH 3HUVRQ
EH]HLFKQHWLVW
)OXUVWFN⊆)OXUVWFNB,'[6LWXDWLRQV
)OXUVWFNIV EHGHXWHW GD GXUFK I LQ GHU 6LWXDWLRQ V HLQ )OXUVWFN
EH]HLFKQHWLVW






5HODWLRQHQ LQ GHP KLHU JHEUDXFKWHQ 6LQQ EH]HLFKQHQ GLH %H]LHKXQJHQ ]ZLVFKHQ 2EMHNWHQ
GHVPDWHULHOOHQ5HFKWVYHUNHKUV6LHZHUGHQDOV)OXHQWVPRGHOOLHUW'DPLWZLUGGHU7DWVDFKH
5HFKQXQJJHWUDJHQGD5HFKWVYHUKlOWQLVVH]HLWOLFKHQ9HUlQGHUXQJHQXQWHUOLHJHQ
(LJHQWPHUJSV LVW HLQH 5HODWLRQ ]ZLVFKHQ HLQHP *UXQGVWFN XQG
HLQHU 3HUVRQ(V EH]HLFKQHW GLH 7DWVDFKH GD GLH 3HUVRQ S LQ GHU
6LWXDWLRQV(LJHQWPHUGHV*UXQGVWFNVJLVW
*OlXELJHUB+\SRWKHNJSZV LVW HLQH 5HODWLRQ ]ZLVFKHQ HLQHP
*UXQGVWFN HLQHU 3HUVRQ XQG HLQHP :HUW (V EH]HLFKQHW GLH
7DWVDFKH GD GLH 3HUVRQ S LQ GHU 6LWXDWLRQ V *OlXELJHU HLQHU
+\SRWKHNPLWGHQ:HUWZDP*UXQGVWFNJLVW
1LHEUDXFKHUJSV LVW HLQH 5HODWLRQ ]ZLVFKHQ HLQHP*UXQGVWFN XQG
HLQHU 3HUVRQ(V EH]HLFKQHW GLH 7DWVDFKH GD GLH 3HUVRQ S LQ GHU
6LWXDWLRQVGDV1XW]XQJVUHFKWDP*UXQGVWFNJKDW
*UXQGVWFNB)OXUVWFNHBPJIOV LVW HLQH 5HODWLRQ ]ZLVFKHQ HLQHP
*UXQGVWFNXQGHLQHP)OXUVWFN'DGXUFKZLUGEH]HLFKQHWGDGDV
)OXUVWFNI]XP*UXQGVWFNJJHK|UWBP]HLJWDQGDHVVLFKXP
GLH 5HODWLRQ ]ZLVFKHQ *UXQGVWFNHQ XQG )OXUVWFNHQ LQ GHU
PDWHULHOOHQ :HOW KDQGHOW LQ $EJUHQ]XQJ ]XU DQDORJHQ 5HODWLRQ LP
*UXQGEXFK
 $NWLRQHQ
$NWLRQHQ EH]HLFKQHQ 9HUlQGHUXQJHQ LQ GHQ PDWHULHOOHQ 5HFKWVYHUKlOWQLVVHQ 6LH VWHOOHQ
%HREDFKWXQJHQYRQ7DWVDFKHQGDUDOVR%HREDFKWXQJHQYRQ9HUlQGHUXQJHQGLHLQGHU:HOW



















EHVWHOOHB1LHEUDXFKJSSW EH]HLFKQHW GHQ 9RUJDQJ GD 3HUVRQ S




YHUHLQLJHB*UXQGVWFNSJJW EH]HLFKQHW GHQ 9RUJDQJ GD 3HUVRQ S





VHLQHP*UXQGVWFN J GDV )OXUVWFN I ]XP=HLWSXQNW W DEWHLOW GDV
GDQQDOV*UXQGVWFNJJHIKUWZLUG
VWLUEWB3HUVRQ3HUVRQB,'[,QWHJHUVÆ7UDQVDFWLRQV




(V KDQGHOW VLFK GDEHL XP +DQGOXQJHQ GLH LP 0RGHOO GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH
DEJHELOGHW ZHUGHQ 'LHVH +DQGOXQJHQ VLQG GHP]XIROJH UHDO JHVFKHKHQ 9RUEHGLQJXQJHQ
PVVHQ DOVR ]ZHL$QIRUGHUXQJHQ HUIOOHQ 6LHPVVHQ HLQHUVHLWV QXU+DQGOXQJHQ ]ZLVFKHQ
H[LVWLHUHQGHQ 2EMHNWHQ ]XODVVHQ XQG PVVHQ DQGHUHUVHLWV GLH (LQKDOWXQJ GHU













































(LQ *UXQGVWFN HQWVWHKW ZHQQ HLQ 7HLO YRQ HLQHP DQGHUHQ
*UXQGVWFNDEJHWHLOWXQGGDUDXVHLQQHXHV*UXQGVWFNJHELOGHWZLUG






























J ZHQQ HU VLH ]X *XQVWHQ HLQHU 3HUVRQ S
 EHVWHOOW GLH +\SRWKHN
GXUFK 9HUHLQLJXQJ DXI GLHVHV*UXQGVWFN EHUWUDJHQ ZLUG RGHU HU









(LQH 3HUVRQ ZLUG 1LHEUDXFKHU ZHQQ ]X LKUHQ *XQVWHQ HLQ
1LHEUDXFKDP*UXQGVWFNEHVWHOOWZLUGRGHUGHU1LHEUDXFKGXUFK
9HUHLQLJXQJDXIGDV*UXQGVWFNEHUWUDJHQZLUG










(LQ )OXUVWFN LVW %HVWDQGWHLO GHV *UXQGVWFNV J ZHQQ HV J GXUFK
9HUHLQLJXQJ ]XJHRUGQHW ZLUG RGHU EHUHLWV %HVWDQGWHLO GLHVHV
















$XIEDXHQG DXI GHP 0RGHOO GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH ZLUG QXQ GDV 0RGHOO GHV
*UXQGEXFKV HUVWHOOW 'DV *UXQGEXFK ELOGHW GLH 9HUlQGHUXQJHQ LQ GHQ PDWHULHOOHQ
5HFKWVYHUKlOWQLVVHQ DE (V PX DOVR ]X GHQ $NWLRQHQ LQ GHU PDWHULHOOHQ :HOW GXDOH
2SHUDWLRQHQ LP *UXQGEXFKV\VWHP JHEHQ :HQQ VLFK LQ GHU PDWHULHOOHQ :HOW
5HFKWVYHUKlOWQLVVHlQGHUQGDQQPXGLHVDXVGHP*UXQGEXFKHUVLFKWOLFKVHLQ(QWVSUHFKHQG
GLHVHQbQGHUXQJHQPVVHQ VLFK (LQWUDJXQJHQ LP*UXQGEXFK lQGHUQ'DV 9HUKlOWQLV YRQ
PDWHULHOOHP5HFKWXQGVHLQHU$EELOGXQJLP*UXQGEXFKEHVWLPPWGDVIRUPHOOH5HFKW(VOHJW
IHVW ZLH PDWHULHOOHV 5HFKW XQG *UXQGEXFK LQ hEHUHLQVWLPPXQJ JHKDOWHQ ZHUGHQ
*UXQGVlW]OLFK JHVFKLHKW GLHV QLFKW DXWRPDWLVFK VRQGHUQ DXI $QWUDJ $OV 1DFKZHLV IU
PDWHULHOOH5HFKWVlQGHUXQJHQGLHQHQEHJODXELJWH'RNXPHQWH'LH$QWUlJH XQG'RNXPHQWH
ELOGHQIROJOLFKGLH 6FKQLWWVWHOOH ]ZLVFKHQPDWHULHOOHP5HFKWXQG*UXQGEXFK$XVGHU6LFKW
GHV *UXQGEXFKV VHW]HQ VLH GDV IRUPHOOH *UXQGEXFKUHFKW XP XQG ELOGHQ GLH 6FKQLWWVWHOOH
QDFKDXHQ]XUPDWHULHOOHQ:HOW6LHZXUGHQGHVKDOEH[WHUQH2SHUDWLRQHQJHQDQQW([WHUQH
2SHUDWLRQHQVFKDIIHQGLH9RUDXVVHW]XQJHQIULQWHUQH2SHUDWLRQHQGLHGDVPDWHULHOOH5HFKW
DEELOGHQ 'DV =XVDPPHQVSLHO YRQ IRUPHOOHP XQG PDWHULHOOHP 5HFKW ZLUG LP
*UXQGEXFKYHUIDKUHQIHVWJHOHJW*UXQGEXFKYHUIDKUHQVFKDIIHQGLH9HUELQGXQJYRQLQWHUQHQ
XQG H[WHUQHQ 2SHUDWLRQHQ ,Q GLHVHP $EVFKQLWW ZHUGHQ QXQ LQWHUQH XQG H[WHUQH
2SHUDWLRQHQEHVFKULHEHQVRZLHLKU=XVDPPHQZLUNHQLP*UXQGEXFKYHUIDKUHQ+LHUEHLVLQG
LQWHUQHXQGH[WHUQH2SHUDWLRQHQHOHPHQWDUH2SHUDWLRQHQXQGZHUGHQIROJOLFKDOVHOHPHQWDUH
















































(OHPHQWDUH2SHUDWLRQHQZHUGHQ HQWVSUHFKHQGGHP LP.DSLWHO EHVFKULHEHQHQ$QVDW] DOV





UHJLVWHUB'RNXPHQW *UXQGVWFNB,' [ 3HUVRQB,' [ 3HUVRQB,' [ 5HFKWH [
,QWHJHUVÆ7UDQVDFWLRQV
'RNXPHQWH GLH DOV %HZHLV IU HLQ 5HFKW JHOWHQ VROOHQ UHJLVWULHUW
ZHUGHQN|QQHQ






HLQWUDJHQB9ROOUHFKWJSUWEH]HLFKQHWGLH(LQWUDJXQJ HLQHV5HFKWV U DQ















O|VFKHQB7HLOUHFKWB1XW]XQJJSUW EH]HLFKQHW GLH /|VFKXQJ HLQHV
1XW]XQJVUHFKWV U GDV ]X *XQVWHQ YRQ 3HUVRQ S DQ HLQHP




HLQWUDJHQB7HLOUHFKWB:HUWJSUZW EH]HLFKQHW GLH (LQWUDJXQJ HLQHV
5HFKWV U PLW GHP :HUW Z ]X *XQVWHQ YRQ 3HUVRQ S DQ HLQHP










HLQWUDJHQBYHUHLQLJHQB*UXQGVWFNJJW EH]HLFKQHW GHQ 9RUJDQJ GHU

















































































(LQ )OXUVWFN LVW %HVWDQGWHLO GHV *UXQGVWFNV J ZHQQ HV J GXUFK
(LQWUDJXQJHLQHU9HUHLQLJXQJJHUDGH ]XJHRUGQHWZXUGHRGHUEHUHLWV
DOV %HVWDQGWHLO GLHVHV *UXQGVWFNV HLQJHWUDJHQ ZDU XQG QLFKW YRQ
LKPDEJHWHLOWZXUGHXQGGDV*UXQGVWFNQLFKWQDFK(LQWUDJXQJHLQHU


















1HEHQ GHU %HVFKUHLEXQJ GHU HOHPHQWDUHQ 2SHUDWLRQHQ DOV 7UDQVDNWLRQHQ LVW HV QXQ















$QWUlJH ZHUGHQ DOV )OXHQWV EHVFKULHEHQ DOVR DOV 5HODWLRQHQ GLH VLFK VLWXDWLRQVDEKlQJLJ
YHUlQGHUW$QWUlJHGLHLP6\VWHPJHVSHLFKHUWVLQGEH]HLFKQHQGLHGHU]HLWLP*UXQGEXFKDPW
]XEHDUEHLWHQGHQ$QWUlJHDXI(LQWUDJXQJYRQ5HFKWHQLP*UXQGEXFK$XVGLHVHQ$QWUlJHQ
PX HUVLFKWOLFK VHLQ ZDV GDV =LHO GHV 9HUIDKUHQV LVW ]XP %HLVSLHO GLH (LQWUDJXQJ HLQHV
(LJHQWXPVWUDQVIHUVRGHU HLQHU*UXQGVWFNVWHLOXQJ1RWZHQGLJ LVW GLH$QJDEH GHV RGHU GHU
*UXQGVWFNHGLHEHWURIIHQVLQGVRZLHGHUEHWHLOLJWHQ3HUVRQHQ%HL*UXQGVWFNVWHLOXQJHQLVW



















$QWUDJDJJIOSSZV LVW HLQ $QWUDJ GHU $UW D GHU GLH
*UXQGVWFNH J XQG J XQG GDV )OXUVWFN IO EHWULIIW 'HU $QWUDJ
EHWULIIW GLH 3HUVRQHQ S XQG S GLH DQ GHP EHDQWUDJWHQ

























• 9RUEHGLQJXQJHQ IU 7UDQVDNWLRQHQ GHV (LQWUDJXQJVSUR]HVVHV 7UDQVDFWLRQ 3UHFRQGLWLRQ
$[LRPH
3RVVVWDUWB*UXQGEXFKYHUIDKUHQJWV⇔¤/DXIHQGB*UXQGEXFKYHUIDKUHQJV











(QWVSUHFKHQG GHP NRQ]HSWLRQHOOHQ 0RGHOO N|QQHQ QXQ GLH $EOlXIH LQ GHU 6SUDFKH GHU
NRPSOH[HQ7UDQVDNWLRQHQIRUPXOLHUWZHUGHQ
*UXQGEXFKYHUIDKUHQ VWHOOHQ GLH 9HUELQGXQJ ]ZLVFKHQ PDWHULHOOHP 5HFKW XQG VHLQHU
$EELOGXQJLP*UXQGEXFKKHU6LHVHW]HQGLH9RUVFKULIWHQGHVIRUPHOOHQ5HFKWVXP
=XUIRUPDOHQ%HVFKUHLEXQJZLUGGLH)XQNWLRQQRZHLQJHIKUW6LHVROOGHQDNWXHOOHQ=HLWSXQNW
OLHIHUQ'LH6SH]LILNDWLRQGLHVHU)XQNWLRQZLUGRIIHQ JHODVVHQ LVW HV GRFK HLQ 3UREOHP GHU

















%HL 9RUOLHJHQ HLQHV $QWUDJV DXI (LJHQWXPVWUDQVIHU ZLUG GDV
*UXQGEXFKYHUIDKUHQ HU|IIQHW (V ZLUG JHSUIW RE GHU 9HUNlXIHU

































(LQLJXQJ ]ZLVFKHQ GHP *OlXELJHU GHU +\SRWKHN XQG GHP










/LHJW HLQ $QWUDJ DXI (LQWUDJHQ HLQHV1LHEUDXFKHV YRU GDQQ ZLUG
GDV *UXQGEXFKYHUIDKUHQ HLQJHOHLWHW (V ZLUG JHSUIW RE HLQ
'RNXPHQW YRUOLHJW GDV GDV =XVWDQGHNRPPHQ GLHVHV1LHEUDXFKHV
EHZHLVW 'LHVHV 'RNXPHQW PX PLW GHP (LJHQWPHU GHV



































:HQQ HLQ $QWUDJ DXI *UXQGVWFNVYHUHLQLJXQJ YRUOLHJW ZLUG GDV
*UXQGEXFKYHUIDKUHQ HU|IIQHW :HQQ GLH DQWUDJVWHOOHQGH 3HUVRQ
(LJHQWPHU EHLGHU *UXQGVWFNH LVW GDQQ ZLUG GLH 9HUHLQLJXQJ














1DFK 9RUOLHJHQ HLQHV $QWUDJV DXI *UXQGVWFNVWHLOXQJ ZLUG GDV
*UXQGEXFKYHUIDKUHQHU|IIQHW(VZLUGJHSUIW REGDV DE]XWHLOHQGH
)OXUVWFN DXFK 7HLO GHV $XVJDQJVJUXQGVWFNV LVW XQG RE GLH
DQWUDJVWHOOHQGH 3HUVRQ DXFK (LJHQWPHU GLHVHV *UXQGVWFNV LVW






,Q ZHOFKHU %H]LHKXQJ VWHKHQ QXQ GDV 0RGHOO GHV PDWHULHOOHQ 5HFKWV XQG GDV 0RGHOO GHV
*UXQGEXFKV":DVPX,QKDOWGHV*UXQGEXFKVVHLQZHQQLQGHUPDWHULHOOHQ:HOWEHVWLPPWH
9HUlQGHUXQJHQ VWDWWILQGHQ" 'DV /HJDOLWlWVSULQ]LS EHVDJW GD *UXQGEXFK XQG PDWHULHOOHV
5HFKW LQ hEHUHLQVWLPPXQJ VWHKHQ PVVHQ ,VW GLHV QLFKW GHU )DOO VR LVW GDV *UXQGEXFK
XQULFKWLJ:DVEHGHXWHWHVEH]RJHQDXIGDV0RGHOOGDPDWHULHOOHV5HFKWXQG*UXQGEXFKLQ




JHOWHQ =XP %HLVSLHO JLOW GDV )OXHQW (LQJHWUDJHQHVB5HFKW*3(LJHQWXPV GHV *UXQGEXFKV
JHQDX GDQQ ZHQQ GDV )OXHQW(LJHQWPHU*3V JLOW LQ HLQHU 6LWXDWLRQ V 'LHVH ,GHH ZLUG
*UXQGODJHGHU0RGHOOLHUXQJYRQ ,QNRQVLVWHQ]PDUNLHUXQJHQ VHLQ ,QNRQVLVWHQ]PDUNLHUXQJHQ
VLQG)OXHQWVGLHJHQDXGDQQJHOWHQZHQQ)OXHQWVGHV*UXQGEXFKVGLHPDWHULHOOH5HFKWVODJH
XQULFKWLJ DEELOGHQ 'DV KHLW ZHQQ )OXHQWV GHV PDWHULHOOHQ 5HFKWV XQG GHV *UXQGEXFKV
QLFKWJOHLFK]HLWLJJHOWHQREZRKOGLHVGHU)DOOVHLQPWH,QNRQVLVWHQ]PDUNLHUXQJHQZHUGHQ
HLQJHWUDJHQ ZHQQ GLH %HGLQJXQJHQ IU GLH 5LFKWLJNHLW GHV *UXQGEXFKV QLFKW HLQJHKDOWHQ
ZHUGHQ 'LHVH %HGLQJXQJHQ ZHUGHQ .RQVLVWHQ]EHGLQJXQJHQ JHQDQQW XQG ELOGHQ GLH





DQGHUHUVHLWV DXI GLH UlXPOLFKHQ 9HUKlOWQLVVH 'LH 5HFKWVYHUKlOWQLVVH GLH LQ GLHVHP0RGHOO
YRUNRPPHQ (LJHQWXPVUHFKW +\SRWKHN 1LHEUDXFK PVVHQ PLW GHQ HQWVSUHFKHQGHQ
,QVWDQ]HQ GHV )OXHQWV (LQJHWUDJHQHVB5HFKW EHUHLQVWLPPHQ 'LH hEHUHLQVWLPPXQJ GHU
UlXPOLFKHQ 9HUKlOWQLVVH LVW JHJHEHQ GXUFK GLH =XRUGQXQJ GHU )OXUVWFNH ]X GHQ












$XV GLHVHQ .RQVLVWHQ]EHGLQJXQJHQ N|QQHQ QXQ )OXHQWV DEJHOHLWHW ZHUGHQ GLH GLH







5HLWHU  $UHQDV XQG %HUWRVVL  ,Q 5HLWHU  LVW EHVFKULHEHQ ZLH HLQH VROFKH
'HILQLWLRQ LQ HLQH 8SGDWHVSH]LILNDWLRQ XPJHZDQGHOW ZLUG )U GHQ =ZHFN GHV IRUPDOHQ
0RGHOOV LVW GLH 7DWVDFKH DXVUHLFKHQG GD GLHVH 'HILQLWLRQHQ LQ HLQH ]XU















)DOO GHU GXUFK GLH 0RGHOOLHUXQJ GHV *UXQGEXFKV DOOHLQ QLFKW HUUHLFKW ZHUGHQ NDQQ 'LH
*UQGHKLHUIUZXUGHQLP=XVDPPHQKDQJPLWGHU*UXQGEXFKXQULFKWLJNHLWVLHKH$EVFKQLWW





















5HFKWVYHUlQGHUXQJHQ JHVFKHKHQ DXHUKDOE GHV *UXQGEXFKV ]XP %HLVSLHO GXUFK GHQ 7RG
HLQHU 3HUVRQ (LQH 3HUVRQ VWLUEW ]X GHUHQ *XQVWHQ HLQ 1LHEUDXFK LP *UXQGEXFK
HLQJHWUDJHQ LVW(LQ1LHEUDXFK LVW DXIGLH/HEHQV]HLW GHU3HUVRQEHVFKUlQNW GHVKDOEZLUG
GDV *UXQGEXFK PLW GLHVHP (UHLJQLV XQULFKWLJ 'LHV OLHJW GDUDQ GD ]ZDU GLH 3HUVRQ LP
0RGHOO GHUPDWHULHOOHQ5HFKWVODJHQLFKWPHKU H[LVWLHUW DEHU GLH(LQWUDJXQJ LP*UXQGEXFK





*UXQGEXFK HLQWUDJHQ ]X ODVVHQ 'DUDXIKLQ ZLUG GDV *UXQGEXFK XQULFKWLJ GD GHU
(LJHQWXPVWUDQVIHU PDWHULHOOUHFKWOLFK ]XVWDQGH JHNRPPHQ LVW GLHV DEHU QLFKW DXV GHP
*UXQGEXFKKHUYRUJHKW'DGLH(LQWUDJXQJLP*UXQGEXFKDEHU]X*XQVWHQHLQHV'ULWWHQDOV
ULFKWLJ JLOW EHVWHKW GLH *HIDKU GHV JXWJOlXELJHQ (UZHUEV 'HU XUVSUQJOLFKH (LJHQWPHU
N|QQWHGDV*UXQGVWFNQRFKHLQPDOYHUNDXIHQ
 'LH.RUUHNWXUGHVXQULFKWLJHQ*UXQGEXFKV
(V ZXUGHQ GLH *UXQGODJHQ JHVFKDIIHQ ,QNRQVLVWHQ]HQ LP *UXQGEXFK ]X PDUNLHUHQ (LQ
ZLFKWLJHU 6FKULWW IHKOW QRFK GLH %HVFKUHLEXQJ GHU 7UDQVDNWLRQHQ GLH GDV *UXQGEXFK
NRUULJLHUHQ'DV*UXQGEXFKDPWLVWYHUSIOLFKWHWGLH5LFKWLJNHLWGHV*UXQGEXFKV]XHUKDOWHQ
XQG VRPLW GLH .RUUHNWXU GHV *UXQGEXFKV ]X YHUDQODVVHQ ZHQQ HLQH VROFKH 8QULFKWLJNHLW
EHNDQQWZLUG%HNDQQWJHPDFKWZHUGHQNDQQGLHVGXUFKHLQH%HVFKZHUGH)UGDV IRUPDOH
0RGHOO N|QQHQ DOVR NRUULJLHUHQGH0DQDKPHQ IU GHQ )DOO EHVFKULHEHQ ZHUGHQ GD HLQH
%HVFKZHUGH JHJHQ GLH 5LFKWLJNHLW GHV *UXQGEXFKV YRUOLHJW XQG ,QNRQVLVWHQ]HQ PDUNLHUW
ZXUGHQ'LHYHUEOHLEHQGHQ$XIJDEHQVLQGQXQGLH9HUDUEHLWXQJYRQ%HVFKZHUGHQXQGGLH
$EOlXIH]XU.RUUHNWXUGHV*UXQGEXFKV ]XEHVFKUHLEHQ'LHVHV0RGHOO EHVFKUlQNW VLFK DXI
GLH%HVFKUHLEXQJGHU.RUUHNWXULQNRQVLVWHQWHU5HFKWVYHUKlOWQLVVH
 %HVFKZHUGHQ
=XU IRUPDOHQ%HVFKUHLEXQJ YRQ%HVFKZHUGHQZLUG GDV )OXHQW%HVFKZHUGH HLQJHIKUW VRZLH
ZHLWHUKLQHLQH6RUWH%HVFKZHUGHDUW(V JLEW ]ZHL2EMHNWHGHU 6RUWH%HVFKZHUGHDUW HLQWUDJHQ XQG







HLQH %HVFKZHUGH GHU 6RUWH DUW UHJLVWULHUW LVW GLH GDV 5HFKW U DP
*UXQGVWFNJPLWGHP:HUWZEHWULIIW
• 7UDQVDNWLRQHQ
UHJLVWHUB%HVFKZHUGH *UXQGVWFNB,' [ 3HUVRQB,' [ 5HFKWH [ 5HDOV [
%HVFKZHUGHDUW[,QWHJHUVÆ7UDQVDFWLRQV
UHJLVWHUB%HVFKZHUGHJSUZDUWW EH]HLFKQHW GHQ 9RUJDQJ GD ]XP
=HLWSXQNWWHLQH%HVFKZHUGHEHLP*UXQGEXFKDPWUHJLVWULHUWZLUG
O|VFKHQB%HVFKZHUGH *UXQGVWFNB,' [ 3HUVRQB,' [ 5HFKWH [ 5HDOV [
%HVFKZHUGHDUW[,QWHJHUVÆ7UDQVDFWLRQV














(LQH%HVFKZHUGH LVW LP*UXQGEXFKDPW UHJLVWULHUW ZHQQ VLH JHUDGH
UHJLVWULHUWZXUGHRGHU VLHEHUHLWV UHJLVWULHUW LVW XQG VLH QLFKW JHUDGH
QDFKLKUHU%HDUEHLWXQJJHO|VFKWZXUGH
 9HUIHLQHUXQJGHU,QNRQVLVWHQ]PDUNLHUXQJHQ
(QWVFKHLGHQGH 9RUDXVVHW]XQJ ]XU .RUUHNWXU GHV *UXQGEXFKV LVW GLH 0DUNLHUXQJ GHU
,QNRQVLVWHQ]HQ 'LH .RUUHNWXU NDQQ GDGXUFK JHVFKHKHQ GD LQNRUUHNWH (LQWUDJXQJHQ
JHO|VFKW RGHU IHKOHQGH (LQWUDJXQJHQ KLQ]XJHIJW ZHUGHQ 'D]X LVW HV QRWZHQGLJ GLH
,QNRQVLVWHQ]PDUNLHUXQJHQ ]X YHUIHLQHUQ XP GLHVHQ8QWHUVFKLHG ]ZLVFKHQ LQNRUUHNWHQ XQG
IHKOHQGHQ (LQWUDJXQJHQ DE]XELOGHQ :LH GLHV JHVFKLHKW VROO GDV IROJHQGH %HLVSLHO
YHUGHXWOLFKHQ







'LHVH )RUPHO VDJW DXV GD HLQH ,QNRQVLVWHQ]PDUNLHUXQJ HUIROJW ZHQQ HQWZHGHU HLQ
(LJHQWXPVUHFKWPDWHULHOOUHFKWOLFKEHVWHKWDEHUQLFKWLP*UXQGEXFKHLQJHWUDJHQLVWRGHUHLQ
5HFKW LP*UXQGEXFKHLQJHWUDJHQ LVW GDVQLFKWEHVWHKW'LHV VLQG JHQDXGLH ]ZHL)lOOH GLH








































,Q GLHVHP .DSLWHO ZXUGH GDV IRUPDOH 0RGHOO GHV *UXQGEXFKV\VWHPV HUVWHOOW ZLH HV
NRQ]HSWLRQHOOLQ.DSLWHOEHVFKULHEHQZXUGH)ROJHQGH*HGDQNHQVSLHOWHQGDEHLGLH]HQWUDOH
5ROOH
 (OHPHQWDUH XQG NRPSOH[H 7UDQVDNWLRQHQ EHVFKUHLEHQ 9HUlQGHUXQJHQ LP
*UXQGEXFKV\VWHP





DXI GLH %HVFKUHLEXQJ DXVVDJHNUlIWLJHU )lOOH GLH 9HUlQGHUXQJHQ LP *UXQGEXFK XQG GHU
PDWHULHOOHQ :HOW XQG 3UREOHPH LP =XVDPPHQKDQJ PLW GHU *UXQGEXFKXQULFKWLJNHLW
UHSUlVHQWLHUHQ:HOFKHGDVVHLQN|QQHQZXUGHDP(QGHGLHVHV.DSLWHOVDQHLQLJHQ%HLVSLHOHQ
PRWLYLHUW
(V VWHOOW VLFK GLH )UDJH ZDUXP QLFKW DXFK IU GLH PDWHULHOOHQ 5HFKWVlQGHUXQJHQ $EOlXIH
VSH]LIL]LHUW ZXUGHQ'LH $QWZRUW HUJLEW VLFK DXV GHU 7DWVDFKH GD VLFK GDV +DQGHOQ YRQ
3HUVRQHQLQGHUPDWHULHOOHQ:HOWQLFKWVSH]LIL]LHUHQOlW0DQNDQQHVOHGLJOLFKEHREDFKWHQ
0DQNDQQEHREDFKWHQZHOFKHPDWHULHOOHQ5HFKWVlQGHUXQJHQYROO]RJHQZHOFKH$QWUlJHEHLP
*UXQGEXFKDPW JHVWHOOW XQG ZHOFKH %HZHLVGRNXPHQWH YRUJHOHJW ZHUGHQ :LH GLHVH
%HREDFKWXQJHQ LQ GDV 6\VWHP HLQJHEUDFKW ZHUGHQ XQG ZLH VLH VLFK ]X GHQ VSH]LIL]LHUWHQ
$EOlXIHQYHUKDOWHQZLUG7HLOGHU]XHQWZLFNHOQGHQ,PSOHPHQWDWLRQVHLQ
2EGDV0RGHOOGDV*UXQGEXFKUHFKW]XIULHGHQVWHOOHQGDEELOGHW LVWGLH]HQWUDOH)UDJHGLHDQ
GLHVHU 6WHOOH RIIHQ EOHLEW 'LH hEHUSUIXQJ VROO GXUFK 7HVWV PLW HLQHP 3URWRW\SHQ














,P 3XQNW  ZHUGHQ GLH IRUPDOHQ *UXQGODJHQ EHVFKULHEHQ GLH GLH (UVWHOOXQJ GHU
,PSOHPHQWDWLRQ XQG LQVEHVRQGHUH GLH .RUUHNWKHLW GLHVHU ,PSOHPHQWDWLRQ EH]JOLFK GHV
IRUPDOHQ0RGHOOV EHJUQGHQ 3XQNW  VWHOOW GLH ,PSOHPHQWDWLRQ VHOEVW YRU 'DEHL ZHUGHQ
LQVEHVRQGHUH GLH LPSOHPHQWDWLRQVVSH]LILVFKHQ 3UREOHPH XQG LKUH /|VXQJ VRZLH LKU
=XVDPPHQKDQJPLWGHPIRUPDOHQ0RGHOODQJHJHEHQ3XQNWEHVFKlIWLJWVLFKPLWGHP7HVW
GHU ,PSOHPHQWDWLRQ DOVR PLW GHU )UDJH RE GLH ,PSOHPHQWDWLRQ XQG GDPLW GDV IRUPDOH
0RGHOONRUUHNWEH]JOLFKGHV]XPRGHOOLHUHQGHQ7HLOVGHU:HOWVLQG'HU7HVWHUIROJWDQKDQG
HLQHV NRQNUHWHQ 7HVWV]HQDULRV GDV LQ GHU /DJH LVW GLH LQWHUHVVDQWHQ )lOOH DE]XELOGHQ 0LW




'LHVHU $EVFKQLWW EHLQKDOWHW GLH 5HDOLVLHUXQJ YRQ 3XQNW  GLH %HVFKUHLEXQJ GHU IRUPDOHQ
*UXQGODJHQGHU ,PSOHPHQWDWLRQ'LH ,PSOHPHQWDWLRQ HUIROJW LQ 3URORJ %UDWNR 'LH
.RUUHNWKHLW GHU 3URORJ ,PSOHPHQWDWLRQ EHUXKW DXI HLQHP =XVDPPHQKDQJ ]ZLVFKHQ HLQHU
7KHRULHGLHQXUDXV'HILQLWLRQHQEHVWHKWXQGGHUNRUUHNWHQ,PSOHPHQWDWLRQHLQHUVROFKHQ
7KHRULH LQ 3URORJ =XU ,PSOHPHQWDWLRQ VLQG ]ZHL $XIJDEHQ ]X O|VHQ =XHUVW LVW GLH
6SH]LILNDWLRQ GHU HOHPHQWDUHQ 7UDQVDNWLRQHQ LQ HLQH 7KHRULH ]X EHUVHW]HQ GLH QXU DXV
'HILQLWLRQHQEHVWHKW'DQDFKPVVHQGLHVH'HILQLWLRQHQLQ3URORJ6\QWD[IRUPXOLHUWZHUGHQ
$XI%DVLVGHU,PSOHPHQWDWLRQGHUHOHPHQWDUHQ7UDQVDNWLRQHQHUIROJWGDQQGLH'HILQLWLRQGHU




(LQHSUlGLNDWHQORJLVFKH)RUPHO HUVWHU2UGQXQJZLUG'HILQLWLRQ JHQDQQWZHQQ VLHGLH IROJHQGH V\QWDNWLVFKH
)RUPKDW
∀[[Q3[[Q⇔Φ
3 LVW GDEHL HLQ QVWHOOLJHV3UlGLNDW QLFKW GDV*OHLFKKHLWVSUlGLNDW XQGΦ HLQH SUlGLNDWHQORJLVFKH )RUPHO
HUVWHU2UGQXQJPLWGHQIUHLHQ9DULDEOHQ[[Q






















'LH *UXQGODJH GHU ,PSOHPHQWDWLRQ LVW HLQ 5HVXOWDW EHU GHQ =XVDPPHQKDQJ YRQ
'HILQLWLRQVWKHRULHQXQG ]XJHK|UHQGHQ3URORJ3URJUDPPHQYRP.HLWK&ODUN &ODUN 
,QIRUPHOO JHVSURFKHQ EHVDJW HV GD DXV HLQHU 'HILQLWLRQVWKHRULH HLQ 3URORJ 3URJUDPP
JHZRQQHQ ZHUGHQ NDQQ LQGHPPDQ GLH ,I+lOIWHQ DOOHU 'HILQLWLRQHQ DOV 3URORJ .ODXVHOQ
VFKUHLEW :DQQ LPPHU QXQ GDV 3URORJ 3URJUDPP HLQ *RDO DEOHLWHQ NDQQ LVW HV DXV GHU





(LQ JHHLJQHWHU3URORJ ,QWHUSUHWHU HYDOXLHUW HLQ/LWHUDO GHU)RUP QRW$ XQWHU %HQXW]XQJ YRQ ÅQHJDWLRQ DV
IDLOXUH´QXUGDQQZHQQ$HLQ*UXQGOLWHUDO LVW:HQQ$NHLQ*UXQGOLWHUDO LVW GDQQ VWDUWHWGHU JHHLJQHWH
3URORJ,QWHUSUHWHUGLHVHQ%HZHLVQLFKW
:LH NDQQ QXQ DEHU HLQ JHHLJQHWHU 3URORJ ,QWHUSUHWHU HUUHLFKW ZHUGHQ" 'LH $QZRUW GLHVHU
)UDJH OLHJW GDULQ GD GHU1XW]HU GHU 3URORJ 3URJUDPPLHUHU GDIU YHUDQWZRUWOLFK LVW GD








































'LHVHV 7KHRUHP JDUDQWLHUW GLH .RUUHNWKHLW GHU 3URORJ ,PSOHPHQWDWLRQ EH]JOLFK GHU
]XJHK|UHQGHQ'HILQLWLRQVWKHRULH
'DV 7KHRUHP EHVFKUlQNW GLH $UW GHU GDPLW ]X LPSOHPHQWLHUHQGHQ 7KHRULHQ LQ ]ZHLHUOHL
+LQVLFKW (LQHUVHLWV PVVHQ VLFK GLH ,I+lOIWHQ GHU 'HILQLWLRQHQ LQ 3URORJ .ODXVHOQ
EHUVHW]HQODVVHQXQGDQGHUHUVHLWVZLUGGLH.RUUHNWKHLWGHU,PSOHPHQWDWLRQQXUIUQRUPDOH
*RDOV EHJUQGHW 8P DOOJHPHLQHUH 7KHRULHQ LPSOHPHQWLHUHQ ]X N|QQHQ PX GLHVH

%HVFKUlQNXQJ EHUZXQGHQ ZHUGHQ 'LHV JHVFKLHKW GXUFK $QJDEH YRQ
7UDQVIRUPDWLRQVUHJHOQ GLH GLH ,I+lOIWHQ YRQ EHOLHELJHQ 'HILQLWLRQHQ LQ HLQH )RUP








HLQH ,I+lOIWH HLQHU 'HILQLWLRQ 'DV KHLW $ LVW DWRPDU : LVW HLQH EHOLHELJH
SUlGLNDWHQORJLVFKH )RUPHO HUVWHU 2UGQXQJ 'DV (UJHEQLV GHU 7UDQVIRUPDWLRQ LVW HLQH LQ
3URORJEHUVHW]EDUH)RUPHOOW:⇒$OW:ZLUGLQGXNWLYGHILQLHUWEHUGLH6WUXNWXUYRQ:



























































































,Q GHU WUDQVIRUPLHUWHQ )RUPHO PVVHQ GDQQ QXU QRFK GLH 3URORJ 2SHUDWRUHQ HLQJHVHW]W
ZHUGHQGDVKHLW¤∨∧VLQGGXUFKnot ; , ]XHUVHW]HQ
%HLVSLHO7UDQVIRUPLHUXQJYRQ)RUPHOQLQ3URORJ6\QWD[




























3URJUDPP ]X JHZLQQHQ GDV NRUUHNW EH]JOLFK GHU 7KHRULH LVW 8P 6SH]LILNDWLRQHQ YRQ
'DWHQEDQNWUDQVDNWLRQHQ LQ 3URORJ LPSOHPHQWLHUHQ ]X N|QQHQ LVW HV QRWZHQGLJ GLHVH































































































6XFFHVVRU 6WDWH $[LRPH IU HLQ )OXHQW ) GXUFK HLQH 'HILQLWLRQ IU ) ]X HUVHW]HQ 'LHVH
$QIRUGHUXQJHQDQGLHLQLWLDOH'DWHQEDQNZHUGHQQXQEHVFKULHEHQ
'HILQLWLRQ*HVFKORVVHQHLQLWLDOH'DWHQEDQN5HLWHUD'HILQLWLRQ
' VHL HLQH 'DWHQEDQNVSH]LILNDWLRQ LP 6LWXDWLRQVNDONO '6 VHL GLH LQLWLDOH 'DWHQEDQN '6 LVW LQ
JHVFKORVVHQHU)RUPZHQQIROJHQGH%HGLQJXQJHQHUIOOWVLQG
 )U MHGHV )OXHQW ) H[LVWLHUW HLQH )RUPHO GHU )RUP )[[P6⇔Ψ[[P6 Ψ LVW HLQH
SUlGLNDWHQORJLVFKH)RUPHO HUVWHU2UGQXQJGHUHQ IUHLH9DULDEOHQDXV[[P VLQGXQGGLHDOV HLQ]LJHQ
6LWXDWLRQVWHUP6HQWKlOW
 )UMHGHV3UlGLNDWHQV\PERO3GDVNHLQ)OXHQWLVWHQWKlOW'6HLQH)RUPHO3[[P⇔Θ[[P









'LH %HVFKUlQNXQJ DXI JHVFKORVVHQH LQLWLDOH 'DWHQEDQNHQ HU|IIQHW GLH 0|JOLFKNHLW
'HILQLWLRQHQIUGLH)OXHQWV]XIRUPXOLHUHQ
'HILQLWLRQ'HILQLWLRQHQIU)OXHQWV5HLWHUD'HILQLWLRQ
) LVW HLQ)OXHQW GHVVHQ6XFFHVVRU 6WDWH$[LRP)[[QGRDV⇔Φ)[[QDV ODXWHW'6 LVW HLQH
JHVFKORVVHQHLQLWLDOH'DWHQEDQNXQGHQWKlOWIROJOLFKGLH)RUPHO)[[P6⇔Ψ)[[P6'DQQZLUG
GLHIROJHQGH)RUPHOGLH'HILQLWLRQIU)JHQDQQW














1DFKGHU)RUPXOLHUXQJGHU'HILQLWLRQHQ IUGLH8SGDWHVSH]LILNDWLRQ LVW HVQXQQRWZHQGLJ
GHQ =XVDPPHQKDQJ ]ZLVFKHQ GHU XUVSUQJOLFKHQ 6SH]LILNDWLRQ XQG GHQ JHZRQQHQHQ
'HILQLWLRQHQ]XIRUPXOLHUHQ'HUHQWVFKHLGHQGH3XQNWLVWKLHUEHLGLH)UDJHREGLH0HQJHGHU
'HILQLWLRQHQPLWGHU8SGDWHVSH]LILNDWLRQ lTXLYDOHQW LVW XQG VRPLW EHUKDXSW DOV*UXQGODJH
IUGLH,PSOHPHQWDWLRQGLHQHQNDQQ'LHVH)UDJHZLUGGXUFKGDVIROJHQGH7KHRUHPJHNOlUW
7KHRUHP5HLWHUD7KHRUHP
6HL'HLQH'DWHQEDQN 'HILQLWLRQ LP6LWXDWLRQVNDONO GHUHQ LQLWLDOH'DWHQEDQN VLFK LQ
JHVFKORVVHQHU )RUP EHILQGHW '
6
 ZLUG DXV '
6
 JHZRQQHQ GXUFK :HJODVVHQ DOOHU
bTXLYDOHQ]HQ IU UHODWLRQDOH )OXHQWV )ROJOLFK HQWKlOW '
6
















%H]JOLFKGHV6FKHPDV W>V@≠V  LVW]XVDJHQGD DOOH VHLQH ,QVWDQ]HQEHUHLWV DXVGHQ8QLTXH
1DPHV$[LRPHQ IU 6LWXDWLRQHQ DEJHOHLWHWZHUGHQ N|QQHQ (V ZLUG GHVKDOE LP IROJHQGHQ
ZHJJHODVVHQ
'DV RELJH7KHRUHP GUFNW DXV GD VLFK ]X HLQHU'DWHQEDQNVSH]LILNDWLRQ HLQH lTXLYDOHQWH
'HILQLWLRQVWKHRULHELOGHQ OlW lTXLYDOHQWEH]JOLFKGHU%HZHLVEDUNHLW YRQ)RUPHOQ IU GLH
5HJUHVVLRQDQZHQGEDU LVW'LHVH7KHRULH'6
∪'WS∪'VV∪'XQW∪'XQLVW  LVWQXQZLHGHUXPHLQH



















5HJUHVVLRQ LVW GDV :HUN]HXJ XP LQ HLQHU 6SH]LILNDWLRQ LP 6LWXDWLRQVNDONO )RUPHOQ ]X
EHZHLVHQ )ROJOLFK LVW HV VLQQYROO GLH0HQJH GHU )RUPHOQ DXI GLH ]X EHVFKUlQNHQ IU GLH
5HJUHVVLRQ DQZHQGEDU LVW ,VW GLHVH(LQVFKUlQNXQJ JHWDQ VR EHVDJW 7KHRUHP  GD VLFK
GD]X HLQH lTXLYDOHQWH'HILQLWLRQVWKHRULHELOGHQ OlW IU GLH&ODUNV7KHRUHP JLOW )U GLHVH
7KHRULH OlW VLFK HLQH NRUUHNWH ,PSOHPHQWDWLRQ DQJHEHQ .RUUHNW LVW VLH EH]JOLFK GHU
5HJUHVVLRQ :DQQ LPPHU HLQH )RUPHO GXUFK 5HJUHVVLRQ DEOHLWEDU LVW LVW DXFK GHU 3URORJ
,QWHUSUHWHUHUIROJUHLFK'DVKHLWZLHGHUXPGDGHU3URORJ,QWHUSUHWHUDOV ,PSOHPHQWDWLRQ







ZLH GLH NRPSOH[HQ 7UDQVDNWLRQVDXVGUFNH DOVR GLH *2/2* 3UR]HGXUHQ DXVJHZHUWHW
ZHUGHQ(VPXDOVRHLQ,QWHUSUHWHUIU*2/2*3URJUDPPHHUVWHOOWZHUGHQ(LQ*2/2*





'HU ,PSOHPHQWDWLRQ OLHJHQ IROJHQGH*HGDQNHQ ]X*UXQGH'LH$XVZHUWXQJ GHU*2/2*
3URJUDPPHEDVLHUW DXIGHU 6SH]LILNDWLRQ GHU HOHPHQWDUHQ7UDQVDNWLRQHQ'LHVH ODVVHQ VLFK
ZLH LPYRULJHQ$EVFKQLWW JH]HLJW LQ3URORJ6\QWD[EHUVHW]HQ ,Q.DSLWHO ZXUGH JH]HLJW
GD GLH $XVZHUWXQJ GHU *2/2* 3UR]HGXUHQ VLFK DXI GHQ %HZHLV YRQ )RUPHOQ
]XUFNIKUHQOlWIUGLH5HJUHVVLRQDQZHQGEDULVW
'DV,PSOHPHQWDWLRQVWKHRUHPJDUDQWLHUWGLH.RUUHNWKHLWGHU3URORJ,PSOHPHQWDWLRQIUGHQ
=ZHFN GHV %HZHLVHV YRQ )RUPHOQ IU GLH 5HJUHVVLRQ DQZHQGEDU LVW )ROJOLFK NDQQ HLQH
NRUUHNWH3URORJ,PSOHPHQWDWLRQIU*2/2*3URJUDPPHHUVWHOOWZHUGHQ
(QWVSUHFKHQG GHU 'HILQLWLRQ GHU NRPSOH[HQ 7UDQVDNWLRQHQ $EVFKQLWW  ZLUG GHU
,QWHUSUHWHU IUGLHNRPSOH[HQ7UDQVDNWLRQHQHUVWHOOW'HU IROJHQGH&RGH LPSOHPHQWLHUW GDV
0DNUR'R)UGLHYROOVWlQGLJH,PSOHPHQWDWLRQZLUGDXI$QKDQJ$YHUZLHVHQ
do(E1 : E2,S,S1) :- do(E1,S,S2), do(E2,S2,S1).
do(?(P),S,S) :- holds(P,S).
do(E1 # E2,S,S1) :- do(E1,S,S1) ; do(E2,S,S1).
do(if(P,E1,E2),S,S1) :- do((?(P) : E1) # (?(-P) : E2),S,S1).
do(star(E),S,S1) :- S1 = S ; do(E : star(E),S,S1).
do(while(P,E),S,S1):- do(star(?(P) : E) : ?(-P),S,S1).
do(pi(V,E),S,S1) :- sub(V,_,E,E1), do(E1,S,S1).
do(E,S,S1) :- proc(E,E1), do(E1,S,S1).
do(E,S,do(E,S)) :- primitive_action(E), poss(E,S).
'DVdo(E,S,S1) 3UlGLNDWKDWGUHL$UJXPHQWHHLQHQNRPSOH[HQ7UDQVDNWLRQVDXVGUXFN(HLQHQ
7HUP 6 GHU GLH LQLWLDOH 6LWXDWLRQ EH]HLFKQHW XQG GHQ 7HUP 6 GHU GLH ILQDOH 6LWXDWLRQ
EH]HLFKQHW6ROFKHLQ3UlGLNDWZLUGDOV$QIUDJHDQGDV6\VWHPJHVWHOOWXQGOLHIHUWDOV$QWZRUW
GLH 9DULDEOHQELQGXQJ IU GLH ILQDOH 6LWXDWLRQ 6 EHL GLH $XVZHUWXQJ GHV NRPSOH[HQ
7UDQVDNWLRQVDXVGUXFNV ('LHVH 9DULDEOHQELQGXQJ NDQQ GDQQ DOV 3URJUDPPODXI EHWUDFKWHW











• ( ZHQQ ( GHU 1DPH HLQHU QXW]HUGHILQLHUWHQ HOHPHQWDUHQ 7UDQVDNWLRQ RGHU HLQ
3UR]HGXUDXIUXILVW
(LQH%HGLQJXQJ3NDQQGLH)RUPp1 & p2, p1 v p2, -p, p1 <=> p2, all(k,p) RGHU
some(k,p) KDEHQNLVWKLHUEHLHLQH3URORJ.RQVWDQWHXQGSHLQH%HGLQJXQJGLHNEHQXW]W
)U GLH $XVZHUWXQJ HLQHU VROFKHQ %HGLQJXQJ ZXUGHQ GLH 7UDQVIRUPDWLRQVUHJHOQ IU
%HGLQJXQJHQ LPSOHPHQWLHUW )U GLHVH ,PSOHPHQWDWLRQZLUG DXI$QKDQJ $ YHUZLHVHQ =XU
$XVZHUWXQJ HLQHU 1HJDWLRQ S ZLUG GHU ÅQHJDWLRQ DV IDLOXUH´ 0HFKDQLVPXV EHQXW]W =X




GHU 1DPH GHU 3UR]HGXU XQG N|USHU GLH ,PSOHPHQWDWLRQ GHU 3UR]HGXU DOVR GHU
3UR]HGXUN|USHU (OHPHQWDUH 7UDQVDNWLRQHQ ( ZHUGHQ GXUFK HLQH .ODXVHO GHU )RUP
SULPLWLYHBDFWLRQ(JHNHQQ]HLFKQHW
*2/2*3UR]HGXUHQZHUGHQRKQH GLH$QJDEH GHU 6LWXDWLRQVDUJXPHQWH IU7UDQVDNWLRQHQ
IRUPXOLHUW =XU $XVZHUWXQJ GLHVHU 3UR]HGXUHQ LVW GLH :LHGHUKHUVWHOOXQJ GLHVHU
6LWXDWLRQVDUJXPHQWH QRWZHQGLJ 'D]X ZLUG IU MHGHV )OXHQW PLW GHQ $UJXPHQWHQ ; HLQH
.ODXVHOIRUPXOLHUWGLHGLHVH:LHGHUKHUVWHOOXQJUHDOLVLHUWUHVWRUH6LW$UJ)OXHQW;6)OXHQW;6
'LH hEHUVHW]XQJ YRQ *2/2* 3URJUDPPHQ LQ GHQ 6LWXDWLRQVNDONO NDQQ ]X )RUPHOQ
]ZHLWHU2UGQXQJIKUHQ:LHNDQQQXQ HLQ3URORJ ,QWHUSUHWHU IU HLQH VROFKH)RUPHO HLQH
NRUUHNWH,PSOHPHQWDWLRQVHLQ"$OV$UJXPHQWVROOKLHUGDV%HLVSLHOGHUQLFKWGHWHUPLQLVWLVFKHQ
:LHGHUKROXQJYRQ7UDQVDNWLRQHQGLHQHQDOVRIUHLQHQ7UDQVDNWLRQVDXVGUXFNDGHU$XVGUXFN
'RD[VV·(VJLOWDEHUGLH IROJHQGHbTXLYDOHQ] 'RD[VV·⇔V V·∨'RDD[VV·'DVEHGHXWHW
GDGLHVHU$XVGUXFNNRUUHNWDXVJHZHUWHWZHUGHQNDQQRKQHGLH)RUPHO]ZHLWHU2UGQXQJ]X
JHEUDXFKHQ 'LHV JHQDX JHVFKLHKW EHL GHU ,PSOHPHQWDWLRQ GHU QLFKWGHWHUPLQLVWLVFKHQ
:LHGHUKROXQJLPREHQEHVFKULHEHQHQ*2/2*,QWHUSUHWHU
 'HUVHTXHQWLHOOHWHPSRUDOH*2/2*,QWHUSUHWHU
'HU VHTXHQWLHOOH WHPSRUDOH 6LWXDWLRQVNDONO HUZHLWHUW GHQ 6LWXDWLRQVNDONO XP HLQHQ
TXDQWLWDWLYHQ =HLWEHJULII 'LHV ZLUG GDGXUFK HUUHLFKW GD 7UDQVDNWLRQHQ HLQ $UJXPHQW
HUKDOWHQGDVGHQ=HLWSXQNWGHV$XIWUHWHQVGHU7UDQVDNWLRQDQJLEW'LH)XQNWLRQWLPHJLEWGHQ
=HLWSXQNW HLQHU7UDQVDNWLRQ DQXQGGLH )XQNWLRQ VWDUW GHQ%HJLQQ HLQHU 6LWXDWLRQ$Q GHQ
%DVLVD[LRPHQ GHV 6LWXDWLRQVNDONOV lQGHUWH VLFK QXU GLH 'HILQLWLRQ GHU  5HODWLRQ IU
6LWXDWLRQHQGDPLWNHLQHUFNZlUWV ODXIHQGH=HLWP|JOLFK LVW $[LRP'LHVNDQQQXQ






,PSOHPHQWLHUW ZLUG GLHVH 'HILQLWLRQ LP *2/2* ,QWHUSUHWHU HLQIDFK GDGXUFK GD GLH
.ODXVHO
do(E,S,do(E,S)) :- primitive_action(E), poss(E,S).
GXUFK
do(E,S,do(E,S)) :- primitive_action(E), poss(E,S), start(S,T1), time(E,T2),
T1$<=T2.
HUVHW]WZLUG




(ULQQHUW ZHUGHQ VROO GD IU MHGH 7UDQVDNWLRQ $ HLQ $WRP GHU )RUP WLPH$77 GHU
LQLWLDOHQ'DWHQEDQNKLQ]XJHIJWZLUG
 'HU5*2/2*,QWHUSUHWHU
'HU ,QWHUSUHWHU YRQ 5*2/2* LPSOHPHQWLHUW GLH $XVZHUWXQJ GHV 0DNURV 'R5 DXV
$EVFKQLWW)RUPHO=LHOZDUHVHLQ*2/2*]XGHILQLHUHQGDVGLH)lKLJNHLWKDW
DXIP|JOLFKHH[WHUQH7UDQVDNWLRQHQRGHUEHL(LQWULWWEHVWLPPWHU%HGLQJXQJHQ]XUHDJLHUHQ
'D]X PXWH HLQHUVHLWV GLH 0|JOLFKNHLW JHVFKDIIHQ ZHUGHQ GD H[WHUQH 7UDQVDNWLRQHQ
DXIWUHWHQXQGDQGHUHUVHLWVGDV9HUIDKUHQGHILQLHUWZHUGHQGDVGLH5HDNWLRQHQGHV*2/2*
3URJUDPPV IHVWOHJW 'LH ,GHH ZDU HV GD QDFK MHGHU $XVIKUXQJ HLQHU 7UDQVDNWLRQ GHV
ODXIHQGHQ*2/2*3URJUDPPVHLQZHLWHUHV3URJUDPP UXOHV DXVJHIKUWZLUG GDV HLQHUVHLWV
GLH H[WHUQHQ 7UDQVDNWLRQHQ DXIQLPPW XQG DQGHUHUVHLWV GLH 5HDNWLRQHQ GHV 6\VWHPV DXI
HYHQWXHOOH9HUlQGHUXQJHQDXVO|VW'LHVH*HGDQNHQIKUHQ]XGHUIROJHQGHQ,PSOHPHQWDWLRQ
5HLWHUD6
doR(E1 : E2,Rules,S,S1) :- doR(E1,Rules,S,S2), doR(E2,Rules,S2,S1).
doR(?(P),Rules,S,S) :- holds(P,S).
doR(E1 # E2,Rules,S,S1) :- doR(E1,Rules,S,S1) ; doR(E2,Rules,S,S1).
doR(if(P,E1,E2),Rules,S,S1) :- doR(?(P) : E1 # ?(-P) : E2,Rules,S,S1).
doR(star(E),Rules,S,S1) :- S1 = S ; doR(E : star(E),Rules,S,S1).
doR(while(P,E),Rules,S,S1):- doR(star(?(P) : E) : ?(-P),Rules,S,S1).
doR(pi(V,E),Rules,S,S1) :- sub(V,_,E,E1), doR(E1,Rules,S,S1).
doR(E,Rules,S,S1) :- proc(E,E1), doR(E1,Rules,S,S1).
doR(E,Rules,S,S1) :- primitive_action(E), poss(E,S),
doR(Rules,Rules,do(E,S),S1).
9RQ GHPRELJHQ*2/2* ,QWHUSUHWHU XQWHUVFKHLGHW HV VLFK GDGXUFK GD GDV0DNUR GR5
HLQHQ ZHLWHUHQ 3DUDPHWHU HUKlOW HEHQ JHQDX GDV 3URJUDPP UXOHV 'LH $XVZHUWXQJ GHU
7UDQVDNWLRQHQ lQGHUW VLFK GDGXUFK QXU IU GHQ )DOO GD GHU EHUJHEHQH
7UDQVDNWLRQVDXVGUXFN HLQH HOHPHQWDUH 7UDQVDNWLRQ LVW 'DQQ ZLUG QDFK $XVIKUXQJ GHU
HOHPHQWDUHQ7UDQVDNWLRQGDV3URJUDPP UXOHV ]XU$XVIKUXQJJHEUDFKW)U DOOH NRPSOH[HQ
7UDQVDNWLRQVDXVGUFNHZLUGGHU3DUDPHWHUUXOHVOHGLJOLFKZHLWHUJHUHLFKW
 'HU*2/2*,QWHUSUHWHU]XU,PSOHPHQWDWLRQHLQHV*UXQGEXFKV\VWHPV
1DFKGHU(LQIKUXQJGHU*2/2*9HUVLRQHQYHUEOHLEW HLQH$XIJDEH GLH9HUELQGXQJ GHV
,QWHUSUHWHUV IU VHTXHQWLHOOHV WHPSRUDOHV *2/2* XQG GHV ,QWHUSUHWHUV IU 5*2/2*
KHU]XVWHOOHQ $QGHUV JHVDJW GLH (UZHLWHUXQJ YRQ 5*2/2* XP HLQHQ TXDQWLWDWLYHQ
=HLWEHJULIIV GXUFK]XIKUHQ +LHU]X ZHUGHQ GLH *HGDQNHQ DXV GHQ EHLGHQ YRULJHQ
$EVFKQLWWHQHLQIDFK]XVDPPHQJHIDW
'LH.ODXVHO




doR(E,Rules,S,S1) :- primitive_action(E), poss(E,S),start(S,T1), time(E,T2),
T1$<=T2, doR(Rules,Rules,do(E,S),S1).
:HLWHUKLQZHUGHQGLHREHQEHVFKULHEHQHQ.ODXVHOQIUVWDUWKLQ]XJHIJW




'LHVHU $EVFKQLWW LVW QLFKW GHU YROOVWlQGLJHQ 'DUVWHOOXQJ GHV LPSOHPHQWLHUWHQ &RGHV





*UXQGEXFKV XQG GHU 5HSUlVHQWDWLRQ GHUPDWHULHOOHQ 5HFKWVYHUKlOWQLVVH 9HUlQGHUXQJHQ LQ
GHQ PDWHULHOOHQ 5HFKWVYHUKlOWQLVVHQ VROOHQ DOV %HREDFKWXQJHQ LQ GHU PDWHULHOOHQ :HOW
EHWUDFKWHWZHUGHQ'LH,GHHGLHVHQ*HGDQNHQXP]XVHW]HQ LVWGLHIROJHQGH%HREDFKWXQJHQ




(UVWHOOXQJGHV0RGHOOV GHV*UXQGEXFKVZXUGHQ GLH7UDQVDNWLRQHQ GLH GDV IRUPHOOH 5HFKW
EHWUHIIHQHEHQIDOOVDOVH[WHUQH7UDQVDNWLRQHQEH]HLFKQHWXPGDUDXIKLQ]XZHLVHQGDVLHYRQ
IUGDV*UXQGEXFKH[WHUQHQ(UHLJQLVVHQDXVJHO|VWZHUGHQ0HQVFKHQ VWHOOHQ$QWUlJHEHLP





7UDQVDNWLRQHQ ZHUGHQ VSH]LIL]LHUW XQG ELOGHQ GLH *UXQGODJH IU GLH 'HILQLWLRQ NRPSOH[HU
7UDQVDNWLRQHQ GHV *UXQGEXFKV .RPSOH[H 7UDQVDNWLRQHQ ELOGHQ GLH *UXQGEXFKYHUIDKUHQ
DE([WHUQH7UDQVDNWLRQHQELOGHQNHLQHNRPSOH[HQ$EOlXIHZUGHGDVGRFKEHGHXWHQGD
PDQLKUDXIWUHWHQXQGLKUH6WUXNWXUVSH]LIL]LHUHQN|QQWH%HREDFKWXQJHQGHU$EOlXIHLQGHU
PDWHULHOOHQ:HOW EHWUHIIHQ 9HUlQGHUXQJHQ LQ GHQ PDWHULHOOHQ 5HFKWVYHUKlOWQLVVHQ RGHU GLH
+DQGOXQJHQ YRQ0HQVFKHQ GLHVH 9HUlQGHUXQJHQ LP *UXQGEXFK DEELOGHQ ]X ODVVHQ DOVR




6WDWWILQGHQ GHU (UHLJQLVVH LQ GHU PDWHULHOOHQ :HOW EHVWLPPW 'LHVH (UHLJQLVVH EHVWLPPHQ
DXFK GLH =HLWSXQNWH GHU (UHLJQLVVH LP *UXQGEXFK 'LH 7UDQVDNWLRQV]HLWHQ GHU H[WHUQHQ
7UDQVDNWLRQHQ OHJHQDOVRGLH=HLWHQGHU LQWHUQHQ7UDQVDNWLRQHQIHVW)UGHQ=ZHFNGLHVHU
,PSOHPHQWDWLRQZLUGGLHLGHDOLVLHUHQGH$QQDKPHJHWURIIHQGDLQWHUQH7UDQVDNWLRQHQNHLQH






'DV 3UlGLNDW GHILQLHUW GHQ DNWXHOOHQ =HLWSXQNW DOV 6\QRQ\P IU GHQ 6WDUW]HLWSXQNW GHU
DNWXHOOHQ6LWXDWLRQ
• 'HU$XIUXIHLQHULQWHUQHQ7UDQVDNWLRQ
:HQQQXQHLQH LQWHUQH7UDQVDNWLRQ LQQHUKDOEHLQHU*2/2*3UR]HGXU DXIJHUXIHQZLUG
]XP %HLVSLHO GLH 7UDQVDNWLRQ VWDUWB*UXQGEXFKYHUIDKUHQ*7 VR HUIROJW GLH $QJDEH GHU
7UDQVDNWLRQV]HLWZLHIROJW
pi(t, (?(now(t)) : start_Grundbuchverfahren(G,t))
'DV 3UlGLNDW UHVWRUH6LW$UJ RUGQHW GHP 3UlGLNDW QRZW GLH DNWXHOOH 6LWXDWLRQ ]X 'LH
7UDQVDNWLRQ VWDUWB*UXQGEXFKYHUIDKUHQ HUKlOW DOV 7UDQVDNWLRQV]HLW GLH =HLW GHU DNWXHOOHQ
6LWXDWLRQWGLHGXUFKQRZWEHVWLPPWLVW
• 'DV6WDWWILQGHQHLQHUH[WHUQHQ7UDQVDNWLRQ
:HQQ HLQH H[WHUQH 7UDQVDNWLRQ VWDWWILQGHW ]XP %HLVSLHO UHJLVWHUB'RNXPHQW
JSS(LJHQWXP VR OHJWGLHVGLH DNWXHOOH 6LWXDWLRQV]HLW DXI  IHVW )U MHGHZHLWHUH
LQWHUQH7UDQVDNWLRQZUGHGDV3UlGLNDWQRZWHLQHQ:HUWYRQIUWIHVWOHJHQ




$XFK ZHQQ GLHV LQ GLHVHU ,PSOHPHQWDWLRQ QLFKW JHWDQ ZLUG NDQQ DXFK GHQ LQWHUQHQ
7UDQVDNWLRQHQHLQHHFKWH=HLWGDXHU]XJHZLHVHQZHUGHQLQGHPYRQGHPREHQEHVFKULHEHQHQ
6FKHPD DEJHZLFKHQ ZLUG 'LHV LVW DXFK IU HLQH UHDOH $QZHQGXQJ QRWZHQGLJ GD GLH
$QQDKPH GD GLH LQWHUQH 7UDQVDNWLRQHQ NHLQH =HLW YHUEUDXFKHQ HLQH 9HUHLQIDFKXQJ
GDUVWHOOWGLHLQGHU:LUNOLFKNHLWQLFKWDQZHQGEDULVW
 'LH9LVXDOLVLHUXQJGHU'DWHQ




(V LVW DOVR GLH $XIJDEH GLH 7UDQVDNWLRQVOLVWH DXV]XJHEHQ XQG DXHUGHP DOOH
9DULDEOHQELQGXQJHQIU)OXHQWV]XILQGHQDOVRGLH7XSHOGLH,QKDOWGHU'DWHQEDQNVLQG
• 'LH$XVJDEHGHU7UDQVDNWLRQVOLVWH
prettyPrintSituation(S) :- makeActionList(S,Alist), nl,
write(Alist), nl.
makeActionList(s0,[]).
makeActionList(do(A,S),L) :- makeActionList(S,L1), append(L1,[A],L).
(VZLUG UHNXUVLY HLQH /LVWH GHU GLH EHUJHEHQGH 6LWXDWLRQ EHVWLPPHQGHQ7UDQVDNWLRQHQ
HUVWHOOWXQGDXIGHP%LOGVFKLUPDXVJHJHEHQ
• 'LH$XVJDEHGHU:DKUKHLWVZHUWHGHU)OXHQWV
'LHVH $XIJDEH LVW DXI GDV %HDQWZRUWHQ YRQ $QIUDJHQ $EVFKQLWW  ]XUFN]XIKUHQ
'LHVHV 3UREOHP LVW PLW +LOIH GHV 5HJUHVVLRQVRSHUDWRUV JHO|VW ZRUGHQ :LH EHUHLWV LQ
GLHVHP.DSLWHO EHJUQGHWZLUGGLH)XQNWLRQGHV5HJUHVVLRQVRSHUDWRUVGXUFKGHQ




makeGrundstuecksList(List,S) :- findall (G,grundstueck(G,S),List).
printGrundstuecksList(S) :- write ("Grundstuecke: "),
makeGrundstuecksList(List,S), write(List), nl.

'LHVH %HLVSLHO EDXW GLH /LVWH GHU 2EMHNWH * DXI GLH LQ GHU 6LWXDWLRQ 6 GDV *RDO
JUXQGVWXHFN*6HUIOOHQ
 'DV+DXSWSURJUDPP
'DV IRUPDOH 0RGHOO VSH]LIL]LHUWH OHGLJOLFK GLH HOHPHQWDUHQ XQG NRPSOH[HQ 7UDQVDNWLRQHQ
8P HLQH DXVIKUEDUH 6SH]LILNDWLRQ ]X HUKDOWHQ LVW HV QRWZHQGLJ GLHVH 6SH]LILNDWLRQ LQ HLQ
3URJUDPP ]X LQWHJULHUHQ GDV GDV IRUPDOH 0RGHOO XQG GLH LPSOHPHQWDWLRQVVSH]LILVFKHQ
(OHPHQWH]%9LVXDOLVLHUXQJGHU'DWHQYHUELQGHW




3ULQ]LSLHOO OLHIHUW GLH $EDUEHLWXQJ YRQ GR5JEDUXOHVV6 NHLQH YROOLQVWDQ]LHUWH /LVWH YRQ
6LWXDWLRQHQ 6 'LHV OLHJW GDUDQ GD GLH $XVIKUXQJV]HLWHQ GHU 7UDQVDNWLRQHQ LQ GLHVHU
6HTXHQ]QLFKWHLQGHXWLJEHVWLPPW LVW(VEHVWHKWHLQH9LHO]DKOYRQ/|VXQJHQ(VPX DOVR
HLQHGLHVHU/|VXQJHQ DXVJHZlKOWZHUGHQ'LHV WXWGDV3UlGLNDW FKRRVH7LPHV6 5HLWHU D
6
chooseTimes(s0).
chooseTimes(do(A,S)) :- chooseTimes(S), time(A,T), rmin(T).
+LHUEHLZLUG GXUFK UPLQ7 ,&3DUF  HLQHPLQLPDOH /|VXQJ IU7 DXVJHZlKOW'XUFK
FKRRVH7LPHV6HUIROJWGLHVUHNXUVLYIUMHGH7UDQVDNWLRQLQ6





    while (-(halt),
              (if(-(some(an, some(g1, some(g2, some(fl, some(p1, some(p2,
     some(w,antrag(an,g1,g2,fl,p1,p2,w))))))))),
       % then
             pi(t, ?(now(t)) : wait(t)),
       % else
            (pi (g1, pi(g2, pi(fl, pi(p1, pi(p2, pi(w,
              (?(antrag(transfer_e,g1,g2,fl,p1,p2,w)):
                 gb_transfer_Eigentum(g1,p1,p2 ):
                 pi(t, ?(now(t)):
                     loesche_Antrag(transfer_e,g1,g2,fl,p1,p2,w,t)))#
              (?(antrag(hypothek_e,g1,g2,fl,p1,p2,w)) :
                 gb_eintragen_Hypothek(g1,p1,w):
                 pi(t, ?(now(t)):
                     loesche_Antrag(hypothek_e,g1,g2,fl,p1,p2,w,t)))#
              (?(antrag(hypothek_l,g1,g2,fl,p1,p2,w)):
   gb_loeschen_Hypothek(g1,p1,w):
                 pi(t, ?(now(t)):
                     loesche_Antrag(hypothek_l,g1,g2,fl,p1,p2,w,t)))#
              (?(antrag(nieszbrauch_e,g1,g2,fl,p1,p2,w)):
                 gb_eintragen_Nieszbrauch (g1,p1):
                 pi(t, (now(t)):
                     loesche_Antrag(nieszbrauch_e,g1,g2,fl,p1,p2,w,t))) #
              (?(antrag(teilung_e,g1,g2,fl,p1,p2,w)):
  gb_Teilung (g1,g2,fl,p1):
                 pi(t, ?(now(t)):
                     loesche_Antrag(teilung_e,g1,g2,fl,p1,p2,w,t))) #
              (?(antrag(vereinigung_e,g1,g2,fl,p1,p2,w)):
  gb_Vereinigung (g1,g2,p1):
                 pi(t, ?(now(t)):
                     loesche_Antrag(vereinigung_e,g1,g2,fl,p1,p2,w,t))
             )))))))))




















+DQGHOQ YRQ 3HUVRQHQ LQ GHU :HOW UHSUlVHQWLHUHQ :LFKWLJ LVW GLH 7DWVDFKH GD
9HUlQGHUXQJHQ LQ GHQ PDWHULHOOHQ 5HFKWVYHUKlOWQLVVHQ DOV HOHPHQWDUH 7UDQVDNWLRQHQ
DEJHELOGHWZHUGHQGDGLHVLHYHUXUVDFKHQGHQ$EOlXIHQLFKWYROOVWlQGLJVSH]LIL]LHUEDUVLQG(LQ
ZHLWHUHU]HQWUDOHU*HGDQNHLVWGLH7DWVDFKHGDGLH9RUEHGLQJXQJHQIUGDV6WDWWILQGHQYRQ
PDWHULHOOUHFKWOLFKHQ 9HUlQGHUXQJHQ GDV 9RUOLHJHQ GHUPDWHULHOOHQ 9RUDXVVHW]XQJHQ LVW $OV
%HLVSLHO IU GLH ,PSOHPHQWDWLRQ GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH VROO LP IROJHQGHQ GHU
9HUNDXIYRQ*UXQGVWFNHQXQGGHVVHQ:LUNXQJDXIGLH(LJHQWXPVYHUKlOWQLVVHGLHQHQ
=XEHPHUNHQLVWQRFKGDVLFKGLHIRUPDOH%HVFKUHLEXQJGHV0RGHOOVGLHKLHULPSOHPHQWLHUW
ZHUGHQ VROO EHUHLWV LQ HLQHU )RUP EHILQGHW GLH LQ 3URORJ 6\QWD[ EHUVHW]EDU LVW )ROJOLFK
PVVHQNHLQH7UDQVIRUPDWLRQVUHJHOQDQJHZDQGWZHUGHQ








'LH 9RUEHGLQJXQJ OHJW GLH PDWHULHOOUHFKWOLFKHQ 9RUDXVVHW]XQJ IHVW 'DV LVW HLQHUVHLWV GLH




N|QQHQ VLFK lQGHUQ GXUFK 9HUNDXI HLQHV *UXQGVWFNV GXUFK *UXQGVWFNVWHLOXQJ  RGHU
*UXQGVWFNVYHUHLQLJXQJ (LQH 3HUVRQ ZLUG (LJHQWPHU HLQHV *UXQGVWFNV ZHQQ VLH GDV








ZLFKWLJHU 8QWHUVFKLHG HUJLEW VLFK GXUFK GLH 7DWVDFKH GD GDV *UXQGEXFKDPW QLFKW GLH
PDWHULHOOUHFKWOLFKHQ9RUDXVVHW]XQJHQ SUIW VRQGHUQ GDV9RUKDQGHQVHLQ YRQ'RNXPHQWHQ
GLHGLHPDWHULHOOUHFKWOLFKHQ9HUlQGHUXQJHQEHZHLVHQ















pi (t, (?(now(t))) : start_Grundbuchverfahren (G1,t)):
?(eingetragenes_Recht(G1,P1,eigentum)):
?(dokument(G1,P1,P2,eigentum)):
pi (t, (?(now(t))) : eintragen_Vollrecht(G1,P2,eigentum,t):
loeschen_Vollrecht(G1,P1,eigentum,t): end_Grundbuchverfahren (G1,t))
).
(LJHQWXPVUHFKWH VLQG 9ROOUHFKWH 9HUlQGHUXQJHQ ZHUGHQ DEJHELOGHW LQGHP 5HFKWH
HLQJHWUDJHQ RGHU JHO|VFKW ZHUGHQ (LQ 9ROOUHFKW NDQQ HLQJHWUDJHQ ZHUGHQ ZHQQ HV QRFK
QLFKW EHVWHKW 1XU EHVWHKHQGH 5HFKWH N|QQHQ JHO|VFKW ZHUGHQ ,Q )ROJH GHU (LQWUDJXQJ




XQG GDV 9RUOLHJHQ GHV %HZHLVGRNXPHQWV IU GHQ (LJHQWXPVWUDQVIHU 'DQDFK ZLUG GDV
(LJHQWXPVUHFKW GHV .lXIHUV HLQJHWUDJHQ GDV GHV DOWHQ (LJHQWPHUV JHO|VFKW XQG
DEVFKOLHHQGGDV*UXQGEXFKYHUIDKUHQEHHQGHW
 'LH,PSOHPHQWDWLRQGHU,QNRQVLVWHQ]PDUNLHUXQJHQ
,QNRQVLVWHQ]PDUNLHUXQJHQ ]HLJHQ DQ DQZHOFKHQ 6WHOOHQPDWHULHOOHV 5HFKW XQG*UXQGEXFK










inkonsE(G,P,S) :- eigentuemer(G,P,S), not
eingetragenes_Recht(G,P,eigentum,S);
eingetragenes_Recht(G,P,eigentum,S), not eigentuemer(G,P,S).
(LQH 1LFKWEHUHLQVWLPPXQJ YRQ PDWHULHOOHP 5HFKW XQG *UXQGEXFK HUJLEW VLFK LQ ]ZHL
)lOOHQ(QWZHGHULVWHLQH(LQWUDJXQJLQNRUUHNWRGHUVLH LVW LP*UXQGEXFKQLFKWYRUKDQGHQ
'LHVH]ZHL)lOOHELOGHQVLFKLQGHUEHUVHW]WHQ9HUVLRQGHU,QNRQVLVWHQ]PDUNLHUXQJDE(LQH










'DV*UXQGEXFK NDQQ GDGXUFK EHULFKWLJW ZHUGHQ GD HLQH LQNRUUHNWH (LQWUDJXQJ JHO|VFKW
RGHUHLQHIHKOHQGH(LQWUDJXQJKLQ]XJHIJWZLUG1DFK(LQJDQJHLQHU%HVFKZHUGHJHJHQGLH
5LFKWLJNHLW GHV*UXQGEXFKVPX JHSUIW ZHUGHQ RE IU GDV EHWUHIIHQGH 5HFKWVYHUKlOWQLV
HLQH,QNRQVLVWHQ]PDUNLHUXQJJHVHW]W LVWRGHUQLFKW'DQDFKZLUGGHP*UXQGEXFKHQWZHGHU
HLQH (LQWUDJXQJ KLQ]XJHIJW RGHU HLQH (LQWUDJXQJ JHO|VFKW 'LH %HVFKZHUGH LVW IU GDV
*UXQGEXFKDPW GHU +LQZHLV DXI GDV 9RUOLHJHQ HLQHU 8QULFKWLJNHLW GLH YRQ $PWV ZHJHQ
EHVHLWLJWZHUGHQPX'DV$PWPXDOVRDXIGDV9RUOLHJHQGLHVHU%HVFKZHUGHXQGGHUGDPLW
]XVDPPHQKlQJHQGHQ 8QULFKWLJNHLW GHV *UXQGEXFKV UHDJLHUHQ 'LHVH 9RUJHKHQVZHLVH NDQQ
LPSOHPHQWLHUWZHUGHQ GXUFK GLH ,QWHUUXSWVWHXHUXQJ GHV5*2/2* ,QWHUSUHWHUV $EVFKQLWW
 'LH ,GHH ZDU GLH hEHUZDFKXQJ EHVWLPPWHU %HGLQJXQJHQ XQG GDV $XVO|VHQ YRQ
5HDNWLRQHQ ZHQQ GLHVH %HGLQJXQJHQ HLQWUHWHQ $Q GHP %HLVSLHO HLQHU LQNRUUHNWHQ





        pi(g, pi(p, pi(w,
(?(beschwerde(g,p,eigentum,w,loeschen) & inkons_eE(g,p))) :






:HQQ GLH %HGLQJXQJ HLQWULWW GD HLQH %HVFKZHUGH EHU HLQH LQNRUUHNWH (LQWUDJXQJ LP
*UXQGEXFK YRUOLHJW XQG GLHVH (LQWUDJXQJ DOV LQNRQVLVWHQW PDUNLHUW LVW GDQQ ZLUG GLH
EHWUHIIHQGH(LQWUDJXQJJHO|VFKW
 'DV*UXQGEXFKDOV$XVNXQIWVV\VWHP
,P $EVFKQLWW  ZXUGH EHUHLWV EHVFKULHEHQ ZLH GHU DNWXHOOH ,QKDOW GHU 'DWHQEDQN
EHVWLPPWZHUGHQNDQQ$QIUDJHQDQGLH'DWHQEDQNPVVHQVLFKQLFKWQXUDXIGLH:HUWHYRQ
)OXHQWVEH]LHKHQ VLH N|QQHQ DXFK DOOJHPHLQHU VHLQ 6LHPVVHQ DOOHUGLQJV LQ3URORJ6\QWD[
IRUPXOLHUEDUVHLQGDVKHLWGDHVP|JOLFKHUZHLVHQRWZHQGLJLVWGLH$QIUDJHHUVWPLW+LOIH
GHU 7UDQVIRUPDWLRQVUHJHOQ LQ 3URORJ 6\QWD[ ]X EHUIKUHQ *UXQGVlW]OLFK VWHOOW VLFK GLH
)RUGHUXQJGDQXU$QIUDJHQJHVWHOOWZHUGHQ IUGLH5HJUHVVLRQ DQZHQGEDU LVW GDQXU IU
GLHVH.ODVVHYRQ)RUPHOQGLH.RUUHNWKHLWGHU,PSOHPHQWDWLRQJDUDQWLHUWLVW
 'HU7HVWGHU,PSOHPHQWDWLRQ
'LHVHV .DSLWHO EHLQKDOWHW GLH ,PSOHPHQWDWLRQ GHV IRUPDOHQ 0RGHOOV 'LH ,PSOHPHQWDWLRQ
OLHIHUWHLQHDXVIKUEDUH6SH]LILNDWLRQ'HU]HQWUDOH3XQNWLVWGDEHLGDGLHVH,PSOHPHQWDWLRQ





(V PX DOVR JHNOlUW ZHUGHQ RE GDV 3URJUDPP DOVR GLH DXVIKUEDUH 6SH]LILNDWLRQ GLH








 'DV KHLW :LUG GDV *UXQGEXFKUHFKW NRUUHNW DEJHELOGHW" :HUGHQ GLH $EOlXIH GLH LP
*UXQGEXFKUHFKW IHVWJHOHJW VLQGNRUUHNWDEJHELOGHW",QGLHVHP3XQNWZLUGEHUSUIW RE
GLH,PSOHPHQWDWLRQGLH$EOlXIHGLHLPNRQ]HSWLRQHOOHQ0RGHOOIRUPXOLHUWZXUGHQULFKWLJ
XPVHW]W ,Q GLHVHP 6LQQ ZLUG JHWHVWHW RE GHU QRUPDOH $EODXI GHU $UEHLW GHV
*UXQGEXFKDPWV ZLH VLH GDV NRQ]HSWLRQHOOH 0RGHOO IRUPXOLHUW KDW ULFKWLJ IRUPDO
EHVFKULHEHQ ZXUGH $OV QRUPDO ZHUGHQ GLH $EOlXIH LQVRIHUQ EH]HLFKQHW GD NHLQH
,QNRQVLVWHQ]HQ DOVR 8QULFKWLJNHLWHQ GHV *UXQGEXFKV YRUNRPPHQ =XP %HLVSLHO VROO
EHUSUIW ZHUGHQ RE QDFK HLQHP LP *UXQGEXFK HLQJHWUDJHQHQ (LJHQWXPVWUDQVIHU GLH
HUZDUWHWHQ(LQWUlJHLP*UXQGEXFKYRUKDQGHQVLQG





$QDO\VH GHU %H]LHKXQJ GHU 0RGHOOH GHV *UXQGEXFKV XQG GHV PDWHULHOOHQ 5HFKWV
GLVNXWLHUHQ
 %LOGHWGLH6SH]LILNDWLRQ)XQNWLRQHQNRUUHNWDEGLH,QNRQVLVWHQ]HQNRUULJLHUHQ"
 +LHUEHL ZHUGHQ GLH )XQNWLRQHQ EHUSUIW GLH ]XU .RUUHNWXU YRQ 8QULFKWLJNHLWHQ LP
*UXQGEXFKDQJHJHEHQZXUGHQ
'LHVH GUHL 3XQNWH ZHUGHQ LP $QVFKOX DEJHDUEHLWHW LQGHP PLW +LOIH GHV 7HVWV]HQDULRV
W\SLVFKH)lOOHJHWHVWHWZHUGHQ
'LH9RUJHKHQVZHLVHLVWGDEHLGLHIROJHQGH=XHUVWZLUGGHU]XPRGHOOLHUHQGH$EODXILQIRUPHOO

















'DV7HVWV]HQDULRZLUG LQGLH LQLWLDOH'DWHQEDQN LQWHJULHUW XQGEHVWLPPWGDEHL GLH2EMHNWH



























0DWHULHOOHV 5HFKW XQG GHU ,QKDOW GHV *UXQGEXFKV VWHKHQ LQ hEHUHLQVWLPPXQJ 'LHVHV
6]HQDULRVROOQXQ*UXQGODJHIUGHQ7HVWGHU6SH]LILNDWLRQVHLQ
 'HUQRUPDOH$EODXI
1RUPDOH $EOlXIH LQ GHP REHQ EHVFKULHEHQHQ 6LQQ VLQG DOOH $EOlXIH ]XU (UUHLFKXQJ YRQ
(LQWUDJXQJHQ LQ GDV *UXQGEXFK RKQH GD GDEHL ,QNRQVLVWHQ]HQ DXIWUHWHQ 'D]X JHK|UHQ
]XP %HLVSLHO (LJHQWXPVWUDQVIHUV GLH (LQWUDJXQJ RGHU /|VFKXQJ HLQHU +\SRWKHN RGHU GLH
(LQWUDJXQJ HLQHU *UXQGVWFNVWHLOXQJ LP *UXQGEXFK $OV %HLVSLHO IU HLQHQ 7HVW VROO GDV
IROJHQGH%HLVSLHOLQQHUKDOEGHVREHQEHVFKULHEHQHQ7HVWV]HQDULRVGLHQHQ
'LH 3HUVRQ S ZLOO GDV )OXUVWFN I YHUNDXIHQ GDV %HVWDQGWHLO VHLQHV *UXQGVWFNV J LVW
'D]X WHLOW VLH GDV )OXUVWFN DE XQG OlW GLHVH 7HLOXQJ LQ GDV *UXQGEXFK HLQWUDJHQ 'DV
DEJHWHLOWH*UXQGVWFN HUKlOW GLH %H]HLFKQXQJ J $QVFKOLHHQG HUIROJW GHU 9HUNDXI GLHVHV
*UXQGVWFNVDQGLH3HUVRQSSOlWGHQ(LJHQWXPVWUDQVIHULP*UXQGEXFKHLQWUDJHQXQG
OHJWKLHUIUGHQ.DXIYHUWUDJDOV%HZHLVEHLP*UXQGEXFKDPWYRU
ECLiPSe Constraint Logic Programming System [sepia mps]
Version 3.7.1, Copyright ECRC GmbH and ICL/IC-Parc, Fri Mar 20 15:51 1998
[eclipse 1]: gamt.
Enter an exogenous action, or nil. teile_Grundstueck(g1, g5, p1, f2, 10).
Enter an exogenous action, or nil. register_Antrag(teilung_e, g1, g5, f2, p1, nix,
nix, 20).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. verkaufe_Grundstueck(g5,p1,p2,30).
Enter an exogenous action, or nil. register_Antrag(transfer_e, g5, nix, nix, p1, p2,
nix, 40).
Enter an exogenous action, or nil. register_Dokument(g5, p1, p2, eigentum, 50).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. stop(60).
Enter an exogenous action, or nil. nil.

[wait(1), teile_Grundstueck(g1, g5, p1, f2, 10), register_Antrag(teilung_e, g1, g5,
f2, p1, nix, nix, 20), start_Grundbuchverfahren(g1, 20),
eintragen_teilen_Grundstueck(g1, g5, f2, 20), start_Grundbuchverfahren(g5, 20),
eintragen_Vollrecht(g5, p1, eigentum, 20), end_Grundbuchverfahren(g1, 20),
end_Grundbuchverfahren(g5, 20), loesche_Antrag(teilung_e, g1, g5, f2, p1, nix, nix,
20), verkaufe_Grundstueck(g5, p1, p2, 30), register_Antrag(transfer_e, g5, nix, nix,
p1, p2, nix, 40), register_Dokument(g5, p1, p2, eigentum, 50),
start_Grundbuchverfahren(g5, 50), eintragen_Vollrecht(g5, p2, eigentum, 50),
loeschen_Vollrecht(g5, p1, eigentum, 50), end_Grundbuchverfahren(g5, 50),
loesche_Antrag(transfer_e, g5, nix, nix, p1, p2, nix, 50), wait(50), stop(60)]
materielles Recht:
Grundstuecke: [g5, g1, g2, g3, g4]
Personen: [p1, p2, p3, p4]
Grundstücke/Flurstuecke/m: [(g5, f2), (g1, f1), (g2, f3), (g2, f4), (g3, f5), (g4,
f6)]
Eigentuemer: [(g5, p2), (g1, p1), (g2, p2), (g3, p3), (g4, p1)]
Glaeubiger von Hypotheken: [(g1, p3, 1000)]
Nieszbraucher: []
Grundbuch:
eingetragene Rechte: [(g5, p2, eigentum), (g1, p1, eigentum), (g2, p2, eigentum),
(g3, p3, eigentum), (g4, p1, eigentum), (g1, p3, hypothek)]
Werte von Rechten: [(g1, p3, hypothek, 1000)]
Grundstücke/Flurstuecke: [(g5, f2), (g1, f1), (g2, f3), (g2, f4), (g3, f5), (g4, f6)]










S HLQJHWUDJHQ (V EHVWHKHQ NHLQH ,QNRQVLVWHQ]HQ ]ZLVFKHQ PDWHULHOOHP 5HFKW XQG
*UXQGEXFK 'LHV LVW DXFK JHQDX GDV ZDV HUUHLFKW ZHUGHQ VROOWH XQG HQWVSULFKW GHQ LP
NRQ]HSWLRQHOOHQ 0RGHOO EHVFKULHEHQHQ $EOlXIHQ ]XU *UXQGVWFNVWHLOXQJ XQG ]XP
(LJHQWXPVWUDQVIHU
 'LH0DUNLHUXQJYRQ,QNRQVLVWHQ]HQ
,Q GLHVHP$EVFKQLWW VROOHQ GUHL )lOOH JHWHVWHW ZHUGHQ LQ GHQHQ GDV *UXQGEXFK XQULFKWLJ
ZLUG :LFKWLJ LVW KLHUEHL GLH ]XYHUOlVVLJH .HQQ]HLFKQXQJ GHU ,QNRQVLVWHQ]HQ 'LH
YRUJHVWHOOWHQ)lOOHHQWVSUHFKHQGHQHQGLHLQ$EVFKQLWWHLQJHIKUWZXUGHQ
• 'LH8QULFKWLJNHLWGHV*UXQGEXFKVLQIROJH5HFKWVEHUJDQJDXHUKDOEGHV*UXQGEXFKV
=X *XQVWHQ GHU 3HUVRQ S ZLUG HLQ 1LHEUDXFK DP *UXQGVWFN J EHVWHOOW XQG LP
*UXQGEXFKHLQJHWUDJHQ$QVFKOLHHQGVWLUEWGLH3HUVRQS
[eclipse 3]: gamt.
Enter an exogenous action, or nil. bestelle_Nieszbrauch(g2,p2,p4,10).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil.
register_Antrag(nieszbrauch_e,g2,nix,nix,p4,nix,nix, 20).
Enter an exogenous action, or nil. register_Dokument(g2,p2,p4,nieszbrauch,30).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. stirbt_Person(p4,40).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. stop(50).
Enter an exogenous action, or nil. nil.
[wait(1), bestelle_Nieszbrauch(g2, p2, p4, 10), wait(10),
register_Antrag(nieszbrauch_e, g2, nix, nix, p4, nix, nix, 20), register_Dokument(g2,
p2, p4, nieszbrauch, 30), start_Grundbuchverfahren(g2, 30),
eintragen_Teilrecht_Nutzung(g2, p4, nieszbrauch, 30), end_Grundbuchverfahren(g2, 30),

loesche_Antrag(nieszbrauch_e, g2, nix, nix, p4, nix, nix, 30), stirbt_Person(p4, 40),
wait(40), stop(50)]
materielles Recht:
Grundstuecke: [g1, g2, g3, g4]
Personen: [p1, p2, p3, p4]
Grundstücke/Flurstuecke/m: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4,
f6)]
Eigentuemer: [(g1, p1), (g2, p2), (g3, p3), (g4, p1)]
Glaeubiger von Hypotheken: [(g1, p3, 1000)]
Nieszbraucher: []
Grundbuch:
eingetragene Rechte: [(g2, p4, nieszbrauch), (g1, p1, eigentum), (g2, p2, eigentum),
(g3, p3, eigentum), (g4, p1, eigentum), (g1, p3, hypothek)]
Werte von Rechten: [(g1, p3, hypothek, 1000)]
Grundstücke/Flurstuecke: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4, f6)]









LVW GDV DXI GLH /HEHQV]HLW GHU 3HUVRQ EHVFKUlQNW LVW ]X GHUHQ *XQVWHQ HU EHVWHKW
0DWHULHOOUHFKWOLFKHUOLVFKWGLHVHV5HFKWDOVRPLWGHP7RGGHU3HUVRQ'DV*UXQGEXFKZLUG
GDGXUFKXQULFKWLJ GD QRFK LPPHU GHU1LHEUDXFK LP*UXQGEXFK HLQJHWUDJHQ LVW'XUFK
GDV3URJUDPPZLUGGLHVH,QNRQVLVWHQ]JHNHQQ]HLFKQHWIROJOLFKKDWHVVLFKNRUUHNWYHUKDOWHQ
• 9HUOHW]XQJGHU9HUIDKUHQVUHJHOQGXUFKGLH%HWHLOLJWHQ
3UREOHPDWLVFK IUGDV*UXQGEXFKUHFKW VLQG 6LWXDWLRQHQ LQ GHQHQ GLH*HIDKU JXWJOlXELJHQ





QXU GDV 9RUKDQGHQVHLQ GHV %HZHLVGRNXPHQWV SUIW QLFKW DEHU GLH PDWHULHOOHQ
9RUDXVVHW]XQJHQ 'DV *UXQGEXFK ZLUG PLW GLHVHU (LQWUDJXQJ XQULFKWLJ GD GLH PDWHULHOOH
5HFKWVODJHQLFKWLQhEHUHLQVWLPPXQJPLWGHP*UXQGEXFKLVW
[eclipse 5]: gamt.
Enter an exogenous action, or nil. verkaufe_Grundstueck(g4,p1,p2,10).
Enter an exogenous action, or nil.
register_Antrag(transfer_e,g4,nix,nix,p1,p3,nix,20).
Enter an exogenous action, or nil. register_Dokument(g4,p1,p3,eigentum,30).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. stop(40).
Enter an exogenous action, or nil. nil.
[wait(1), verkaufe_Grundstueck(g4, p1, p2, 10), register_Antrag(transfer_e, g4, nix,
nix, p1, p3, nix, 20), register_Dokument(g4, p1, p3, eigentum, 30),
start_Grundbuchverfahren(g4, 30), eintragen_Vollrecht(g4, p3, eigentum, 30),
loeschen_Vollrecht(g4, p1, eigentum, 30), end_Grundbuchverfahren(g4, 30),
loesche_Antrag(transfer_e, g4, nix, nix, p1, p3, nix, 30), wait(30), wait(30),
stop(40)]
materielles Recht:
Grundstuecke: [g1, g2, g3, g4]
Personen: [p1, p2, p3, p4]
Grundstücke/Flurstuecke/m: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4,
f6)]
Eigentuemer: [(g4, p2), (g1, p1), (g2, p2), (g3, p3)]

Glaeubiger von Hypotheken: [(g1, p3, 1000)]
Nieszbraucher: []
Grundbuch:
eingetragene Rechte: [(g4, p3, eigentum), (g1, p1, eigentum), (g2, p2, eigentum),
(g3, p3, eigentum), (g1, p3, hypothek)]
Werte von Rechten: [(g1, p3, hypothek, 1000)]
Grundstücke/Flurstuecke: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4, f6)]
Dokumente: [(g4, p1, p3, eigentum)]
Inkonsistenzen:











0RGHOO NDQQ GHU JXWJOlXELJH (UZHUE YRQ S YHUPLHGHQ ZHUGHQ GD GLH
1LFKWEHUHLQVWLPPXQJYRQ*UXQGEXFKXQGPDWHULHOOHU5HFKWVODJHEHNDQQWDOVRPDUNLHUWLVW
)ROJOLFK LVWGHUJXWH*ODXEHGHU3HUVRQS ]HUVW|UW$OVRN|QQWHGLH XQULFKWLJH(LQWUDJXQJ




J DEJHWHLOW XQG GDQDFK DOV *UXQGVWFN J JHIKUW %HL GHU (LQWUDJXQJ GLHVHU
*UXQGVWFNVWHLOXQJ LP*UXQGEXFK ZHUGHQ GLH %H]HLFKQXQJHQ GHU )OXUVWFNH YHUZHFKVHOW
9HUVHKHQWOLFKZLUG)OXUVWFNIDEJHWHLOWXQGDOV*UXQGVWFNJLP*UXQGEXFKHLQJHWUDJHQ
3HUVRQSYHUNDXIWQXQ*UXQGVWFNJDQ3HUVRQS'LHVHUOlWVHLQ5HFKWLP*UXQGEXFK
HLQWUDJHQ 'DV *UXQGEXFK LVW QXQ XQULFKWLJ GD GDV *UXQGVWFN J DXV GHP IDOVFKHQ
)OXUVWFN JHELOGHWZXUGHXQG IROJOLFKS DOV(LJHQWPHU HLQHV 6WFNV /DQG LP*UXQGEXFK
HLQJHWUDJHQ LVW GDV HU QLFKW HUZHUEHQ ZROOWH 'LH PDWHULHOOUHFKWOLFKHQ *UXQGODJHQ GHV
9HUNDXIV VLQG DOVR QLFKW JHJHEHQ KDW PDQ VLFK GRFK EHU GHQ *HJHQVWDQG GHV
5HFKWVJHVFKlIWVJHLUUW
[eclipse 5]: gamt.
Enter an exogenous action, or nil. teile_Grundstueck(g1, g5, p1, f1, 10).
Enter an exogenous action, or nil. register_Antrag(teilung_e, g1, g5, f2, p1, nix,
nix, 20).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. verkaufe_Grundstueck(g5,p1,p2,30).
Enter an exogenous action, or nil.
register_Antrag(transfer_e,g5,nix,nix,p1,p2,nix,40).
Enter an exogenous action, or nil. register_Dokument(g5,p1,p2,eigentum,50).
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. nil.
Enter an exogenous action, or nil. stop(60).
Enter an exogenous action, or nil. nil.
[wait(1), teile_Grundstueck(g1, g5, p1, f1, 10), register_Antrag(teilung_e, g1, g5,
f2, p1, nix, nix, 20), start_Grundbuchverfahren(g1, 20),
eintragen_teilen_Grundstueck(g1, g5, f2, 20), start_Grundbuchverfahren(g5, 20),
eintragen_Vollrecht(g5, p1, eigentum, 20), end_Grundbuchverfahren(g1, 20),
end_Grundbuchverfahren(g5, 20), loesche_Antrag(teilung_e, g1, g5, f2, p1, nix, nix,

20), verkaufe_Grundstueck(g5, p1, p2, 30), register_Antrag(transfer_e, g5, nix, nix,
p1, p2, nix, 40), register_Dokument(g5, p1, p2, eigentum, 50),
start_Grundbuchverfahren(g5, 50), eintragen_Vollrecht(g5, p2, eigentum, 50),
loeschen_Vollrecht(g5, p1, eigentum, 50), end_Grundbuchverfahren(g5, 50),
loesche_Antrag(transfer_e, g5, nix, nix, p1, p2, nix, 50), stop(60)]
materielles Recht:
Grundstuecke: [g5, g1, g2, g3, g4]
Personen: [p1, p2, p3, p4]
Grundstücke/Flurstuecke/m: [(g5, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4,
f6)]
Eigentuemer: [(g5, p2), (g1, p1), (g2, p2), (g3, p3), (g4, p1)]
Glaeubiger von Hypotheken: [(g1, p3, 1000)]
Nieszbraucher: []
Grundbuch:
eingetragene Rechte: [(g5, p2, eigentum), (g1, p1, eigentum), (g2, p2, eigentum),
(g3, p3, eigentum), (g4, p1, eigentum), (g1, p3, hypothek)]
Werte von Rechten: [(g1, p3, hypothek, 1000)]
Grundstücke/Flurstuecke: [(g5, f2), (g1, f1), (g2, f3), (g2, f4), (g3, f5), (g4, f6)]





inkonsistente Grundstuecke/Flurstuecke: [(g5, f1), (g1, f2), (g5, f2), (g1, f1)]
yes.
[eclipse 6]:
'XUFK GHQ 3URJUDPPODXI ZHUGHQ YLHU LQNRQVLVWHQWH 6WHOOHQ PDUNLHUW (LQHUVHLWV GLH
=XRUGQXQJYRQI]XJXQGI]XJ'LHVLVWGLH/DJHGLHDXVGHP*UXQGEXFKKHUYRUJHKW
'D GLH )OXUVWFNVQXPPHUQ YHUZHFKVHOW ZXUGHQ VLQG GLHVH (LQWUDJXQJHQ LQNRUUHNW DOVR
EHUIOVVLJ$QGHUHUVHLWV VLQGGLH=XRUGQXQJHQYRQ I ]X JXQG I ]X J DOV LQNRQVLVWHQW










'DGXUFKZLUGGDV*UXQGEXFKXQULFKWLJ(LQHUVHLWV LVW LQ LKPQDFKZLH YRU HLQ5HFKWEHU
HLQH+\SRWKHN HLQJHWUDJHQ REZRKO GLHPDWHULHOOUHFKWOLFKH*UXQGODJH HQWIHUQW ZXUGH 'DV
EHGHXWHWGDGLHVHV5HFKWDOVEHUIOVVLJPDUNLHUWXQGDXVGHP*UXQGEXFKJHO|VFKWZHUGHQ





Grundstuecke: [g1, g2, g3, g4]
Personen: [p1, p2, p3, p4]
Grundstücke/Flurstuecke/m: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4,
f6)]
Eigentuemer: [(g1, p1), (g2, p2), (g3, p3), (g4, p1)]
Glaeubiger von Hypotheken: []
Nieszbraucher: []
Grundbuch:
eingetragene Rechte: [(g1, p1, eigentum), (g2, p2, eigentum), (g3, p3, eigentum),
(g1, p3, hypothek)]

Werte von Rechten: [(g1, p3, hypothek, 1000)]
Grundstücke/Flurstuecke: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4, f6)]
Dokumente: []
Inkonsistenzen:
inkonsistente Eigentumsverhältnisse: [(g4, p1)]
   Einträge unrichtg: []
   Einträge nicht vorhanden: [(g4, p1)]
inkonsistente Hypotheken: [(g1, p3, 1000)]
   Einträge unrichtg: [(g1, p3, 1000)]
   Einträge nicht vorhanden: []
inkonsistente Nieszbraeuche: []
   Einträge unrichtg: []
   Einträge nicht vorhanden: []
inkonsistente Grundstuecke/Flurstuecke: []
   Einträge unrichtg: []
   Einträge nicht vorhanden: []
yes.
[eclipse 2]:
'LH'DUVWHOOXQJ GHU ,QNRQVLVWHQ]HQZXUGH YHUIHLQHUW LQGHP MHW]W QLFKW QXU GLH DOOJHPHLQH
,QNRQVLVWHQ]PDUNLHUXQJ DXVJHJHEHQ ZLUG VRQGHUQ DXFK GLH )OXHQWV GLH IHKOHQGH XQG
EHUIOVVLJH(LQWUDJXQJHQPDUNLHUHQVLHKH$EVFKQLWW(VVLQGZLHHVHUZDUWHWZXUGH




Enter an exogenous action, or nil. register_Beschwerde(g4, p1, eigentum, nix,
eintragen, 10).
Enter an exogenous action, or nil.
register_Beschwerde(g1,p3,hypothek,1000,loeschen,20).
Enter an exogenous action, or nil. stop(30).
[wait(1), register_Beschwerde(g4, p1, eigentum, nix, eintragen, 10), wait(10),
eintragen_Vollrecht(g4, p1, eigentum, 10), loeschen_Beschwerde(g4, p1, eigentum, nix,
eintragen, 10), register_Beschwerde(g1, p3, hypothek, 1000, loeschen, 20), wait(20),
loeschen_Teilrecht_Wert(g1, p3, hypothek, 1000, 20), loeschen_Beschwerde(g1, p3,
hypothek, 1000, loeschen, 20), stop(30)]
materielles Recht:
Grundstuecke: [g1, g2, g3, g4]
Personen: [p1, p2, p3, p4]
Grundstücke/Flurstuecke/m: [(g1, f1), (g1, f2), (g2, f3), (g2, f4), (g3, f5), (g4,
f6)]
Eigentuemer: [(g1, p1), (g2, p2), (g3, p3), (g4, p1)]
Glaeubiger von Hypotheken: []
Nieszbraucher: []
Grundbuch:
eingetragene Rechte: [(g4, p1, eigentum), (g1, p1, eigentum), (g2, p2, eigentum),
(g3, p3, eigentum)]
Werte von Rechten: []




   Einträge unrichtg: []
   Einträge nicht vorhanden: []
inkonsistente Hypotheken: []
   Einträge unrichtg: []
   Einträge nicht vorhanden: []
inkonsistente Nieszbraeuche: []
   Einträge unrichtg: []
   Einträge nicht vorhanden: []
inkonsistente Grundstuecke/Flurstuecke: []
   Einträge unrichtg: []









ORJLVFKHQ 2SHUDWRUHQ GXUFK LKUH HQWVSUHFKHQGHQ 3URORJ 2SHUDWRUHQ ]X HUVHW]HQ 'LH LQ
GLHVHU$UEHLWHUVWHOOWH6SH]LILNDWLRQEHVWDQGELVDXIHLQH$XVQDKPHDXV)RUPHOQGLHVLFKVR
GLUHNW LQ 3URORJ 6\QWD[ EHUVHW]HQ OLHHQ /HGLJOLFK GLH 'HILQLWLRQHQ GHU
,QNRQVLVWHQ]PDUNLHUXQJHQHUIRUGHUWHGLH$QZHQGXQJHLQLJHU7UDQVIRUPDWLRQVUHJHOQXPHLQH
LQ 3URORJ EHUVHW]EDUH V\QWDNWLVFKH )RUP ]X HUUHLFKHQ $XI GLHVHP HLQIDFKHQ
=XVDPPHQKDQJ]ZLVFKHQGHU6SH]LILNDWLRQXQGGHP]XJHK|UHQGHQ3URORJ3URJUDPPEHUXKW
GLH 6LFKWZHLVH HLQH VROFKH 6SH]LILNDWLRQ YRQ 'DWHQEDQN 7UDQVDNWLRQHQ DOV DXVIKUEDUH
6SH]LILNDWLRQ ]XEHWUDFKWHQ'DV3URORJ3URJUDPPELOGHWHGLH*UXQGODJH IU GHQ7HVW GHU
6SH]LILNDWLRQDOVRGLH%HDQWZRUWXQJGHU)UDJHREGLH6SH]LILNDWLRQGHQ ]XPRGHOOLHUHQGHQ
7HLO GHU :HOW GDV NRQ]HSWLRQHOOH 0RGHOO NRUUHNW DEELOGHW 'LH 'DUVWHOOXQJ GLHVHU 7HVWV
PXWHVLFKLQGLHVHU$UEHLWDXIHLQLJHZHQLJHLQWHUHVVDQWH)lOOHLQHLQHPEHVWLPPWHQ6]HQDULR
EHVFKUlQNHQ
,Q GHU ,PSOHPHQWDWLRQ ZXUGHQ GHU VHTXHQWLHOOH WHPSRUDOH *2/2* ,QWHUSUHWHU XQG GHU





LQ $EKlQJLJNHLW YRQ GLHVHQ (UHLJQLVVHQ LQ GHU PDWHULHOOHQ :HOW 1LFKWEHUHLQVWLPPXQJHQ





'LHJURH%HGHXWXQJYRQ*UXQGXQG%RGHQ YHUXUVDFKW HLQ HUKHEOLFKHV ,QWHUHVVH DQ HLQHU
]XYHUOlVVLJHQ 9HUZDOWXQJ XQG 2IIHQOHJXQJ GHU (LJHQWXPVYHUKlOWQLVVH DQ *UXQGVWFNHQ
+LVWRULVFK HQWZLFNHOWHQ VLFK ]X GLHVHP =ZHFN *UXQGEFKHU 'LHVH ZHUGHQ PLW KRKHP
$XIZDQGJHSIOHJWZDVGLH1RWZHQGLJNHLWHLQHUHIIHNWLYHQ9HUZDOWXQJ]XU)ROJHKDW'DKHU
JLEW HV YHUVWlUNW %HVWUHEXQJHQ *UXQGEFKHU LQ 'DWHQEDQN XQG *HRJUDSKLVFKH
,QIRUPDWLRQVV\VWHPH ]X LQWHJULHUHQ ,QKDOW GLHVHU $UEHLW ZDU HV GHVKDOE HLQHQ %HLWUDJ ]X
OHLVWHQEHLGHU$QDO\VHGHU3UREOHPHGLHEHLGHU5HSUlVHQWDWLRQXQG,PSOHPHQWDWLRQHLQHV
VROFKHQ6\VWHPV DXIWUHWHQ$XVJHKHQG YRQ GLHVHU$QDO\VHZXUGH HLQ$XVVFKQLWW DXV HLQHP
*UXQGEXFKV\VWHPPRGHOOLHUW XQG DQVFKOLHHQG HLQH SURWRW\SLVFKH ,PSOHPHQWDWLRQ HUVWHOOW
'LH(UVWHOOXQJGHV0RGHOOVXQGVHLQH,PSOHPHQWDWLRQHUIROJWHDXI%DVLVGHV6LWXDWLRQVNDONOV
GHU LQ GHU.QVWOLFKHQ ,QWHOOLJHQ] HLQ VHKU YHUEUHLWHWHU$QVDW] LVW'LH9HUZHQGXQJ GLHVHV
$QVDW]HV XQWHUVWUHLFKW GHQ LQWHUGLV]LSOLQlUHQ &KDUDNWHU YLHOHU 3UREOHPH XQG ]HLJW
9HUELQGXQJHQ]ZLVFKHQGHP)DFKJHELHWGHU.QVWOLFKHQ ,QWHOOLJHQ] GHU'DWHQEDQNWKHRULH
XQGGHU6RIWZDUH(QWZLFNOXQJ




$XV GHU $QDO\VH GHV *UXQGEXFKHV HUJDE VLFK GLH HQWVFKHLGHQGH %HGHXWXQJ GHV
9HUVWlQGQLVVHV GHU UlXPOLFKHQ XQG ]HLWOLFKHQ 9HUlQGHUXQJHQ IU GLH %HVFKUHLEXQJ HLQHV
VROFKHQ6\VWHPV6RVSLHOWGLH0RGHOOLHUXQJYRQ]HLWOLFKHQXQGUlXPOLFKHQ$EOlXIHQGLHGLHVH
9HUlQGHUXQJHQYHUXUVDFKHQHLQH]HQWUDOH5ROOH'LHVH$UEHLWXQWHUVWW]WGLH$QVLFKWGDHLQ
6\VWHP QLFKW DOV VWDWLVFK XQG 9HUlQGHUXQJHQ QLFKW DOV hEHUJDQJ ]ZLVFKHQ VWDWLVFKHQ
=XVWlQGHQ DXIJHIDW ZHUGHQ N|QQHQ VRQGHUQ GLHVH 9HUlQGHUXQJHQ XQG GLH VLH
YHUXUVDFKHQGHQ$EOlXIHVHOEVWGDV6\VWHPEHVFKUHLEHQ
 *UXQGEXFKXQGPDWHULHOOH5HFKWVYHUKlOWQLVVH
%HL GHU %HVFKUHLEXQJ GHV *UXQGEXFKV\VWHPV EUDFKWH GLH 8QWHUVFKHLGXQJ YRQ PDWHULHOOHU
:HOWXQG*UXQGEXFKHQWVFKHLGHQGH9RUWHLOH*UXQGEFKHUZXUGHQGDIU JHVFKDIIHQ HEHQ
GLHVH PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH DE]XELOGHQ (V ELOGHW LQ GLHVHP 6LQQH HLQH
5HSUlVHQWDWLRQ GLHVHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH (LQ ]HQWUDOHV 3UREOHP HLQHU MHGHQ
5HSUlVHQWDWLRQ YRQ 3KlQRPHQHQ LQ GHU :HOW LVW GLH 7DWVDFKH GD GLHVH 5HSUlVHQWDWLRQ
XQYROOVWlQGLJ EOHLEHQ PX 6R HUJDE DXFK GLH $QDO\VH GHV *UXQGEXFKHV GD DXV GHU
1LFKWEHUHLQVWLPPXQJ YRQ *UXQGEXFK XQG PDWHULHOOHP 5HFKW JURH 6FKZLHULJNHLWHQ
HQWVWHKHQ 'LHVH 6FKZLHULJNHLWHQ KDEHQ HLQHQ EHWUlFKWOLFKHQ SUDNWLVFKHQ 6WHOOHQZHUW
YHUXUVDFKHQ VLH GRFK JURH ILQDQ]LHOOH 6FKlGHQ LQ *UXQGVWFNVYHUNHKU 8P GLH
1LFKWEHUHLQVWLPPXQJ YRQ *UXQGEXFK XQG PDWHULHOOHQ 5HFKWVYHUKlOWQLVVHQ GLH
*UXQGEXFKXQULFKWLJNHLW GLVNXWLHUHQ ]X N|QQHQ ZXUGHQ VRZRKO *UXQGEXFK DOV DXFK GDV
PDWHULHOOH 5HFKW PRGHOOLHUW 'DV (UJHEQLV GLHVHV $QVDW]HV ZDU HLQH VHKU XQNRPSOL]LHUWH
.HQQ]HLFKQXQJYRQXQULFKWLJHQ6WHOOHQGHV*UXQGEXFKV
:LFKWLJ LVW DQ GLHVHU 6WHOOH GLH(LQVLFKW GD GDV0RGHOO GHUPDWHULHOOHQ 5HFKWVYHUKlOWQLVVH
ZLHGHU XQ]XOlQJOLFK XQG XQYROOVWlQGLJ LVW 7URW]GHP HUP|JOLFKW GLH 0RGHOOLHUXQJ GHU
PDWHULHOOHQ5HFKWVYHUKlOWQLVVHHLQEHVVHUHV9HUVWlQGQLVGHUDXIWUHWHQGHQ3UREOHPHGDGXUFK
GDVLHGLHVH3UREOHPHHLQHUIRUPDOHQ%HVFKUHLEXQJ]XIKUW'LHSUDNWLVFKH%HGHXWXQJOLHJW
GDULQ GD PDQ GLH 9HUlQGHUXQJHQ LP 0RGHOO GHU PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH DOV

%HREDFKWXQJHQ YRQ 9HUlQGHUXQJHQ LQ GHU PDWHULHOOHQ :HOW VHKHQ NDQQ 'LHVH
%HREDFKWXQJHQ VHW]W PDQ QXQ LQ %H]LHKXQJ ]X GHU 5HSUlVHQWDWLRQ GLHVHU :HOW 'LHV
HUP|JOLFKWGDV(UNHQQHQYRQ3UREOHPHQXQG8Q]XOlQJOLFKNHLWHQ:HLWHUKLQ ]HLJW HV:HJH





EHVFKlIWLJW VLFK PLW GHU %HVFKUHLEXQJ YRQ :LVVHQ EHU GLH PDWHULHOOH :HOW )RUPDOH





XQWHUVFKHLGHW VLFK 'DUDXV HUJLEW VLFK GLH 0|JOLFKNHLW DXV GHP 0RGHOO HWZDV EHU GLH
PDWHULHOOHQ 5HFKWVYHUKlOWQLVVH ]X OHUQHQ XQG DQGHUHUVHLWV *UXQGODJHQ IU HLQH
,PSOHPHQWDWLRQ ]X OHJHQ'LHV XQWHUVWUHLFKW HLQHUVHLWV GHQ LQWHUGLV]LSOLQlUHQ &KDUDNWHU GHV
3UREOHPVXQGVSDQQW DQGHUHUVHLWV GHQ%RJHQ ]ZLVFKHQ WKHRUHWLVFKHQ3UREOHPHQXQG LKUHU
SUDNWLVFKHQ8PVHW]XQJ
 'DV0RGHOOGHV*UXQGEXFKHVDOV'DWHQEDQNVSH]LILNDWLRQ
'LH SUDNWLVFKH %HGHXWXQJ GLHVHU $UEHLW EHVWHKW GDULQ GD GDV HUVWHOOWH 0RGHOO GHV
*UXQGEXFKV\VWHPVDOV'DWHQEDQNVSH]LILNDWLRQDXIJHIDWZHUGHQNDQQ'DULQOLHJWGHUGLUHNWH
=XVDPPHQKDQJ ]XU ,PSOHPHQWDWLRQ GHV *UXQGEXFKHV LQQHUKDOE HLQHV *HRJUDSKLVFKHQ
,QIRUPDWLRQVV\VWHPV'DV0RGHOOLVWGLH6SH]LILNDWLRQGHU,PSOHPHQWDWLRQGHV*UXQGEXFKHV
LQ GLHVHP ,QIRUPDWLRQVV\VWHP 'LH SURWRW\SLVFKH ,PSOHPHQWDWLRQ GLH DXI %DVLV GLHVHV






HLQH JURH%HGHXWXQJ ]X$XVGHU$QDO\VH GLHVHU=XVDPPHQKlQJH VLQG VLFKHU LQWHUHVVDQWH




,Q GLHVHU $UEHLW ZLUG GLH 6LFKW YHUWUHWHQ GD GLH SURWRW\SLVFKH ,PSOHPHQWDWLRQ DOV
DXVIKUEDUH 6SH]LILNDWLRQ DQJHVHKHQ ZHUGHQ NDQQ 1XQ NDQQ GLHVHU 3URWRW\S DXFK VHOEVW




GHV ORJLVFKHQ 3URJUDPPLHUHQV *DOODLUH 0LQNHU HW DO  'LH 8QWHUVXFKXQJ GLHVHV
=XVDPPHQKDQJHVEOHLEWGHU=XNXQIWEHUODVVHQ
 6FKOXIROJHUXQJHQ
'LH 'DUVWHOOXQJ GHU (UJHEQLVVH ]LHOWH LQ ]ZHL 5LFKWXQJHQ (LQHUVHLWV ZXUGH HLQ %HLWUDJ




:LVVHQGDUEHU YRQ ]HQWUDOHUSUDNWLVFKHUXQG WKHRUHWLVFKHU%HGHXWXQJ*UXQGEXFKV\VWHPH
VLQGIUGLH%HWUDFKWXQJDXFKVROFKHUDOOJHPHLQHU)UDJHQJHHLJQHWZHLOGLHGDEHLDXIWUHWHQGHQ
3UREOHPHVHKUYLHOIlOWLJVLQGXQGHVVLFKWURW]GHPXPHLQHQUHODWLYDEJHVFKORVVHQHQXQGJXW
DE]XJUHQ]HQGHQ %HUHLFK KDQGHOW 'LHV HU|IIQHW GLH 0|JOLFKNHLW DXV GHU %HWUDFKWXQJ GHV
VSH]LHOOHQ 3UREOHPV HWZDV EHU GLH DOOJHPHLQHQ =XVDPPHQKlQJH ]X OHUQHQ 'HU GLUHNWH
=XVDPPHQKDQJ ]X SUDNWLVFKHQ 3UREOHPHQ LQ *HVWDOW GHU ,PSOHPHQWDWLRQ HLQHV
*UXQGEXFKV\VWHPV HUP|JOLFKW HV GHQ %RJHQ ]X VSDQQHQ ]ZLVFKHQ GHQ WKHRUHWLVFKHQ
























































































/*                A GOLOG INTERPRETER IN ECLIPSE PROLOG
                             Feb. 6, 1998
This software was developed by the Cognitive Robotics Group under the
direction of Hector Levesque and Ray Reiter.
       Do not distribute without permission.
       Include this notice in any copy made.
        Copyright (c) 1992-1997 by The University of Toronto,
                       Toronto, Ontario, Canada.
                         All Rights Reserved
Permission to use, copy, and modify, this software and its
documentation for research purpose is hereby granted without fee,
provided that the above copyright notice appears in all copies and
that both the copyright notice and this permission notice appear in
supporting documentation, and that the name of The University of
Toronto not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.  The University of Toronto makes no representations about
the suitability of this software for any purpose.  It is provided "as
is" without express or implied warranty.
THE UNIVERSITY OF TORONTO DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL THE UNIVERSITY OF TORONTO BE LIABLE FOR ANY
SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER
RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN




:- dynamic(proc/2).            /* Compiler directives. Be sure   */
:- set_flag(all_dynamic, on).  /* that you load this file first! */
:- op(800, xfy, [&]).   /* Conjunction */
:- op(850, xfy, [v]).   /* Disjunction */
:- op(870, xfy, [=>]).  /* Implication */
:- op(880,xfy, [<=>]).  /* Equivalence */
:- op(950, xfy, [:]).   /* Action sequence */
:- op(960, xfy, [#]).   /* Nondeterministic action choice */
do(E1 : E2,S,S1) :- do(E1,S,S2), do(E2,S2,S1).
do(?(P),S,S) :- holds(P,S).
do(E1 # E2,S,S1) :- do(E1,S,S1) ; do(E2,S,S1).
do(if(P,E1,E2),S,S1) :- do((?(P) : E1) # (?(-P) : E2),S,S1).
do(star(E),S,S1) :- S1 = S ; do(E : star(E),S,S1).
do(while(P,E),S,S1):- do(star(?(P) : E) : ?(-P),S,S1).
do(pi(V,E),S,S1) :- sub(V,_,E,E1), do(E1,S,S1).
do(E,S,S1) :- proc(E,E1), do(E1,S,S1).
do(E,S,do(E,S)) :- primitive_action(E), poss(E,S).
/* sub(Name,New,Term1,Term2): Term2 is Term1 with Name replaced by New. */
sub(X1,X2,T1,T2) :- var(T1), T2 = T1.
sub(X1,X2,T1,T2) :- not var(T1), T1 = X1, T2 = X2.
sub(X1,X2,T1,T2) :- not T1 = X1, T1 =..[F|L1], sub_list(X1,X2,L1,L2),
                    T2 =..[F|L2].
sub_list(X1,X2,[],[]).
sub_list(X1,X2,[T1|L1],[T2|L2]) :- sub(X1,X2,T1,T2), sub_list(X1,X2,L1,L2).
/* The holds predicate implements the revised Lloyd-Topor
   transformations on test conditions.  */
holds(P & Q,S) :- holds(P,S), holds(Q,S).
holds(P v Q,S) :- holds(P,S); holds(Q,S).
holds(P => Q,S) :- holds(-P v Q,S).
holds(P <=> Q,S) :- holds((P => Q) & (Q => P),S).
holds(-(-P),S) :- holds(P,S).
&9,
holds(-(P & Q),S) :- holds(-P v -Q,S).
holds(-(P v Q),S) :- holds(-P & -Q,S).
holds(-(P => Q),S) :- holds(-(-P v Q),S).
holds(-(P <=> Q),S) :- holds(-((P => Q) & (Q => P)),S).
holds(-all(V,P),S) :- holds(some(V,-P),S).
holds(-some(V,P),S) :- not holds(some(V,P),S).  /* Negation */
holds(-P,S) :- isAtom(P), not holds(P,S).     /* by failure */
holds(all(V,P),S) :- holds(-some(V,-P),S).
holds(some(V,P),S) :- sub(V,_,P,P1), holds(P1,S).
/* The following clause treats the holds predicate for non fluents, including
   Prolog system predicates. For this to work properly, the GOLOG programmer
   must provide, for all fluents, a clause giving the result of restoring
   situation arguments to situation-suppressed terms, for example:
         restoreSitArg(ontable(X),S,ontable(X,S)).             */
holds(A,S) :- restoreSitArg(A,S,F), F ;
              not restoreSitArg(A,S,F), isAtom(A), A.
isAtom(A) :- not (A = -W ; A = (W1 & W2) ; A = (W1 => W2) ;





:- dynamic(proc/2).            /* Compiler directives. Be sure   */
:- set_flag(all_dynamic, on).  /* that you load this file first! */
:- op(800, xfy, [&]).   /* Conjunction */
:- op(850, xfy, [v]).   /* Disjunction */
:- op(870, xfy, [=>]).  /* Implication */
:- op(880,xfy, [<=>]).  /* Equivalence */
:- op(950, xfy, [:]).   /* Action sequence */
:- op(960, xfy, [#]).   /* Nondeterministic action choice */
doR(E1 : E2,Rules,S,S1) :- doR(E1,Rules,S,S2), doR(E2,Rules,S2,S1).
doR(?(P),Rules,S,S) :- holds(P,S).
doR(E1 # E2,Rules,S,S1) :- doR(E1,Rules,S,S1) ; doR(E2,Rules,S,S1).
doR(if(P,E1,E2),Rules,S,S1) :- doR(?(P) : E1 # ?(-P) : E2,Rules,S,S1).
doR(star(E),Rules,S,S1) :- S1 = S ; doR(E : star(E),Rules,S,S1).
doR(while(P,E),Rules,S,S1):- doR(star(?(P) : E) : ?(-P),Rules,S,S1).
doR(pi(V,E),Rules,S,S1) :- sub(V,_,E,E1), doR(E1,Rules,S,S1).
doR(E,Rules,S,S1) :- proc(E,E1), doR(E1,Rules,S,S1).
doR(E,Rules,S,S1) :- primitive_action(E), poss(E,S), start(S,T1), time(E,T2), T1 $<= T2,
                     doR(Rules,Rules,do(E,S),S1).
/* sub(Name,New,Term1,Term2): Term2 is Term1 with Name replaced by New. */
sub(X1,X2,T1,T2) :- var(T1), T2 = T1.
sub(X1,X2,T1,T2) :- not var(T1), T1 = X1, T2 = X2.
sub(X1,X2,T1,T2) :- not T1 = X1, T1 =..[F|L1], sub_list(X1,X2,L1,L2),
                    T2 =..[F|L2].
sub_list(X1,X2,[],[]).
sub_list(X1,X2,[T1|L1],[T2|L2]) :- sub(X1,X2,T1,T2), sub_list(X1,X2,L1,L2).
/* The holds predicate implements the revised Lloyd-Topor
   transformations on test conditions.  */
holds(P & Q,S) :- holds(P,S), holds(Q,S).
holds(P v Q,S) :- holds(P,S); holds(Q,S).
holds(P => Q,S) :- holds(-P v Q,S).
holds(P <=> Q,S) :- holds((P => Q) & (Q => P),S).
holds(-(-P),S) :- holds(P,S).
holds(-(P & Q),S) :- holds(-P v -Q,S).
holds(-(P v Q),S) :- holds(-P & -Q,S).
holds(-(P => Q),S) :- holds(-(-P v Q),S).
holds(-(P <=> Q),S) :- holds(-((P => Q) & (Q => P)),S).
holds(-all(V,P),S) :- holds(some(V,-P),S).
holds(-some(V,P),S) :- not holds(some(V,P),S).  /* Negation */
holds(-P,S) :- isAtom(P), not holds(P,S).     /* by failure */
holds(all(V,P),S) :- holds(-some(V,-P),S).
holds(some(V,P),S) :- sub(V,_,P,P1), holds(P1,S).
/* The following clause treats the holds predicate for non fluents, including
&9,,
   Prolog system predicates. For this to work properly, the GOLOG programmer
   must provide, for all fluents, a clause giving the result of restoring
   situation arguments to situation-suppressed terms, for example:
         restoreSitArg(ontable(X),S,ontable(X,S)).             */
holds(A,S) :- restoreSitArg(A,S,F), F ;
              not restoreSitArg(A,S,F), isAtom(A), A.
isAtom(A) :- not (A = -W ; A = (W1 & W2) ; A = (W1 => W2) ;
    A = (W1 <=> W2) ; A = (W1 v W2) ; A = some(X,W) ; A = all(X,W)).
restoreSitArg(poss(A),S,poss(A,S)).
/* Situationsargument wiederherstellen für start */
restoreSitArg(start(T),S,start(S,T)).






 *                                                                            *
 *                    Das Modell eines Grundbuchsystems                       *
 *                                                                            *
 *      vom 21.5.98 / Steffen Bittner                                         *
 *                                                                            *
 ******************************************************************************/
 % letzte Änderung am: 21.7.98




%*************Implementation der materiellen Rechtsverhältnisse****************
%******************************************************************************
%***************************************



















% externe Transaktionen definieren
%************************************










% Preconditions für primitive Transaktionen
%************************************
poss(verkaufe_Grundstueck(G,P1,P2,T),S) :- grundstueck(G,S), person(P1,S),
person(P2,S), eigentuemer(G,P1,S).
poss(bestelle_Hypothek(G,P1,P2,W,T),S) :- grundstueck(G,S), person(P1,S),
person(P2,S), eigentuemer(G,P2,S), W$>0.
poss(zurueckzahlen_Hypothek(G,P1,P2,W,T),S) :- grundstueck(G,S), person(P1,S),
person(P2,S), eigentuemer(G,P1,S),
       glaeubiger_Hypothek(G,P2,W,S).





poss(teile_Grundstueck(G1,G2,P,FL,T),S) :- grundstueck(G1,S), person(P,S),
flurstueck(FL,S),eigentuemer(G1,P,S), grundstueck_Flurstuecke_m(G1,Fl,S),
grundstueck_Flurstuecke_m(G1,Fl2,S), not Fl=Fl2, not grundstueck(G2,S).
poss(stirbt_Person(P,T),S) :- person(P,S).
%***************************************
% Successor State Axiome
%***************************************
person(P,do(A,S)) :- person(P,S), not a=stirbt_Person(P,S).
grundstueck(G,do(A,S)) :- A=teile_Grundstueck(_,G,_,_,T);
        grundstueck(G,S),
        not A=vereinige_Grundstuecke(_,G,_,T).
flurstueck(Fl,do(A,S)) :- flurstueck(Fl,S).
eigentuemer(G,P,do(A,S)) :- A=verkaufe_Grundstueck(G,_,P,T);A=teile_Grundstueck(_,G,P,_,T);
        eigentuemer(G,P,S),
        not A=verkaufe_Grundstueck(G,P,_,T), not A=vereinige_Grundstuecke(_,G,P,T).
glaeubiger_Hypothek(G,P,W,do(A,S)) :- A=bestelle_Hypothek(G,P,_,W,T);
A=vereinige_Grundstuecke(G,G1,P1,T), glaeubiger_Hypothek(G1,P,W,S);








grundstueck_Flurstuecke_m(G,Fl,do(A,S)) :- A=vereinige_Grundstuecke (G,G1,_,T),
grundstueck_Flurstuecke_m(G1,Fl,S);
A=teile_Grundstueck(G2,G,_,Fl,T);































































% Wiederherstellung der Situationsargumente
%***************************************














% Preconditions für primitive Aktionen
%************************************
poss(eintragen_Vollrecht(G,P,R,T),S) :- vollrecht(R), not eingetragenes_Recht(G,P,R,S).











poss(eintragen_teilen_Grundstueck(G1,G2 ,Fl,T),S) :- eingetragenes_Recht(G1,P,R,S),
vollrecht(R), grundstueck_Flurstuecke(G1,Fl,S),
grundstueck_Flurstuecke(G1,Fl2,S), not Fl=Fl2.
poss(start_Grundbuchverfahren(G,T),S) :- not laufend_Grundbuchverfahren(G,S).
&;,
poss(end_Grundbuchverfahren(G,T),S) :- laufend_Grundbuchverfahren(G,S).
poss(register_Dokument(G,P1,P2,R,T),S) :- not dokument(G,P1,P2,R,S).
poss(register_Antrag(An,G1,G2,Fl,P1,P2,W,T),S) :-  antragsart(An).
poss(loesche_Antrag(An,G1,G2,Fl,P1,P2,W,T),S) :- antrag(An,G1,G2,Fl,P1,P2,W,S).
%***************************************
% Successor State Axioms
%***************************************
% Fluents, die formelles Recht betreffen
dokument(G,P1,P2,R,do(A,S)) :- A=register_Dokument(G,P1,P2,R,T); dokument(G,P1,P2,R,S).
antrag(An,G1,G2,Fl,P1,P2,W,do(A,S)) :- A = register_Antrag(An,G1,G2,Fl,P1,P2,W,T);
antrag(An,G1,G2,Fl,P1,P2,W,S), not A = loesche_Antrag (An,G1,G2,Fl,P1,P2,W,T).
laufend_Grundbuchverfahren(G,do(A,S)) :- A=start_Grundbuchverfahren(G,T);
laufend_Grundbuchverfahren(G,S),not A=end_Grundbuchverfahren(G,T).




not A=loeschen_Vollrecht(G,P,R,T), not A=loeschen_Teilrecht_Wert(G,P,R,W,T),
not A=loeschen_Teilrecht_Nutzung(G,P,R,T).
wert_Recht (G,P,R,W,do(A,S)) :- A=eintragen_Teilrecht_Wert(G,P,R,W,T);
wert_Recht(G,P,R,W,S),
       not A=loeschen_Teilrecht_Wert(G,P,R,W,T).











(if(-(some(an, some(g1, some(g2, some(fl, some(p1, some(p2, some(w,
      antrag(an,g1,g2,fl,p1,p2,w))))))))),
% then
pi(t, ?(now(t)) : wait(t)),
% else
                   
   (pi (g1, pi(g2, pi(fl, pi(p1, pi(p2, pi(w,
(?(antrag(transfer_e,g1,g2,fl,p1,p2,w)):
gb_transfer_Eigentum(g1,p1,p2 ):
                             pi(t, ?(now(t)):
loesche_Antrag(transfer_e,g1,g2,fl,p1,p2,w,t))) #
                      (?(antrag(hypothek_e,g1,g2,fl,p1,p2,w)) :
gb_eintragen_Hypothek(g1,p1,w):
               pi(t, ?(now(t)):
loesche_Antrag(hypothek_e,g1,g2,fl,p1,p2,w,t))) #
                      (?(antrag(hypothek_l,g1,g2,fl,p1,p2,w)):
gb_loeschen_Hypothek(g1,p1,w):
                             pi(t, ?(now(t)):
loesche_Antrag(hypothek_l,g1,g2,fl,p1,p2,w,t))) #
                      (?(antrag(nieszbrauch_e,g1,g2,fl,p1,p2,w)):
gb_eintragen_Nieszbrauch (g1,p1):
                            pi(t, ?(now(t)):
loesche_Antrag(nieszbrauch_e,g1,g2,fl,p1,p2,w,t))) #
                      (?(antrag(teilung_e,g1,g2,fl,p1,p2,w)): gb_Teilung (g1,g2,fl,p1):
                             pi(t, ?(now(t)):
loesche_Antrag(teilung_e,g1,g2,fl,p1,p2,w,t))) #
                      (?(antrag(vereinigung_e,g1,g2,fl,p1,p2,w)):
gb_Vereinigung (g1,g2,p1):
                         pi(t, ?(now(t)):
&;,,
loesche_Antrag(vereinigung_e,g1,g2,fl,p1,p2,w,t)))
                  )))))))




%Verfahren zur Eintragung eines Eigentumstransfers
proc( gb_transfer_Eigentum(G1,P1,P2 ),
    pi (t, (?(now(t))) : start_Grundbuchverfahren (G1,t)):
    ?(eingetragenes_Recht(G1,P1,eigentum)):
    ?(dokument(G1,P1,P2,eigentum)):
    pi (t, (?(now(t))) : eintragen_Vollrecht(G1,P2,eigentum,t):
    loeschen_Vollrecht(G1,P1,eigentum,t): end_Grundbuchverfahren (G1,t))
).
%Verfahren zur Eintragung einer Hypothek
proc( gb_eintragen_Hypothek(G1,P1,W ),
        pi (t, (?(now(t))) : start_Grundbuchverfahren (G1,t)):
        (?(some(p, (eingetragenes_Recht(G1,p,eigentum) & dokument(G1,p,P1,hypothek))))):
        pi (t, (?(now(t))) : eintragen_Teilrecht_Wert (G1,P1,hypothek,W,t):
        end_Grundbuchverfahren (G1,t))
).
%Verfahren zur Löschung einer Hypothek
proc( gb_loeschen_Hypothek(G1,P1,W),
        pi (t, (?(now(t))) : start_Grundbuchverfahren (G1,t)):
        pi(p, pi (t, (?(now(t))) :
(?(eingetragenes_Recht(G1,p,hypothek) & dokument(G1,p,P1,hypothek) &
          eingetragenes_Recht(G1,P1,eigentum) & wert_Recht(G1,p,hypothek,W))):
  loeschen_Teilrecht_Wert (G1,p,hypothek,W,t):
end_Grundbuchverfahren (G1,t)))
).
%Verfahren zur Eintragung eines Niesbrauches
proc( gb_eintragen_Nieszbrauch (G1,P1),
        pi (t, (?(now(t))) : start_Grundbuchverfahren (G1,t)):
        (?(some(p, (eingetragenes_Recht(G1,p,eigentum) & dokument(G1,p,P1,nieszbrauch))))):
        pi (t, (?(now(t))) : eintragen_Teilrecht_Nutzung (G1,P1,nieszbrauch,t):
        end_Grundbuchverfahren (G1,t))
).
%Verfahren zur Eintragung einer Grundstücksteilung
proc( gb_Teilung (G1,G2,Fl,P1),
        pi (t, (?(now(t))) : start_Grundbuchverfahren (G1,t)):
        (?(eingetragenes_Recht(G1,P1,eigentum))):
(?(grundstueck_Flurstuecke(G1,Fl))):
        pi (t, (?(now(t))) : eintragen_teilen_Grundstueck (G1,G2,Fl,t):
start_Grundbuchverfahren (G2,t): eintragen_Vollrecht(G2,P1,eigentum,t):
end_Grundbuchverfahren (G1,t) : end_Grundbuchverfahren(G2,t))
).
%Verfahren zur Eintragung einer Grundstücksvereinigung
proc( gb_Vereinigung (G1,G2,P1),
pi (t, (?(now(t))) :
start_Grundbuchverfahren (G1,t): start_Grundbuchverfahren (G2,t):
        (?(eingetragenes_Recht(G1,P1,eigentum) & eingetragenes_Recht(G2,P1,eigentum))):
eintragen_vereinigen_Grundstueck (G1,G2,t):
       while ( (some(p, some(r, (eingetragenes_Recht (G2,p,r))))),
    pi(p, pi( r, (?(eingetragenes_Recht (G2,p,r) & vollrecht(r))) :
                     loeschen_Vollrecht(G2,p,r,t))) #
                   pi(p, pi( r, (?(eingetragenes_Recht (G2,p,r) & teilrecht_Nutzung(r))) :
                     loeschen_Teilrecht_Nutzung(G2,p,r,t):
                     eintragen_Teilrecht_Nutzung(G1,p,r,t))) #
                   pi(p, pi( r, pi(w, (?(eingetragenes_Recht (G2,p,r) & teilrecht_Wert(r) &
                                            wert_recht(G2,p,r,w ))) :
                     loeschen_Teilrecht_Wert(G2,p,r,w, t):
                     eintragen_Teilrecht_Wert(G1,p,r,w,t))))
        ):







(?(wln( "neues Vollrecht eintragen"))):
pi(g, pi(p, pi(w,
(?(beschwerde(g,p,eigentum,w,eintragen) & inkons_neE(g,p))) :





(?(wln( "unrichtiges Vollrecht loeschen"))):
pi(g, pi(p, pi(w,
(?(beschwerde(g,p,eigentum,w,loeschen) & inkons_eE(g,p))) :





(?(wln( "neue Hypothek eintragen"))):
pi(g, pi(p, pi(w,
(?(beschwerde(g,p,hypothek,w,eintragen) & inkons_neH(g,p,w))) :





(?(wln( "unrichtige Hypothek loeschen"))):
pi(g, pi(p, pi(w,
(?(beschwerde(g,p,hypothek,w,loeschen) & inkons_eH(g,p,w))) :





(?(wln( "neuen Nieszbrauch eintragen"))):
pi(g, pi(p, pi(w,
(?(beschwerde(g,p,nieszbrauch,w,eintragen) & inkons_neN(g,p))) :





(?(wln( "unrichtigen Nieszbrauch loeschen"))):
pi(g, pi(p, pi(w,
(?(beschwerde(g,p,nieszbrauch,w,loeschen) & inkons_eN(g,p))) :





     some(g,some(p,some(w, beschwerde(g,p,eigentum,w,loeschen)
& inkons_eE(g,p)))) v
     some(g,some(p,some(w, beschwerde(g,p,hypothek,w,eintragen)
& inkons_neH(g,p,w)))) v
     some(g,some(p,some(w, beschwerde(g,p,hypothek,w,loeschen)
& inkons_eH(g,p,w)))) v 
     some(g,some(p,some(w, beschwerde(g,p,nieszbrauch,w,eintragen)
& inkons_neN(g,p)))) v




% **********Schnittstelle für externe Transaktionen*******
proc(generateExogenousAction,
pi(e, ?(requestExogenousAction(e)) :
       if(e = nil, ?(true), e))).
requestExogenousAction(E,S) :-
       write('Enter an exogenous action, or nil.'), read(E1),
/* IF exogenous action is nil, or is possible and externe Aktion THEN no problem */
                ((E1 = nil ; poss(E1,S), extAction(E1)) -> E = E1 ;
/* ELSE print error message, and try again. */
&;,9
write('?? Action not possible or not exogenous Action. Try again.'), nl,
       requestExogenousAction(E,S)).
restoreSitArg(requestExogenousAction(E),S,requestExogenousAction(E,S)).
% ************rules****************
proc(rules, interrupts : generateExogenousAction).
%***************************************
% Die initiale Situation
%***************************************







































%                  Das Verhältnis von materiellem Recht und Grundbuch-
%                            die Markierung von Inkonsistenzen
%****************************************************************************************
% inkonsistente Eigentumsverhältnisse
% vor Anwendung der Transformationsregeln
% inkonsE(G,P,S) <==> not( eigentuemer(G,P,S) <==> eingetragenes_Recht(G,P,eigentum,S)
% nach Anwendung der Transformationsregeln
inkonsE(G,P,S) :- eigentuemer(G,P,S), not eingetragenes_Recht(G,P,eigentum,S);
eingetragenes_Recht(G,P,eigentum,S), not eigentuemer(G,P,S).
restoreSitArg(inkonsE(G,P),S,inkonsE(G,P,S)).
%ein Eigentumsrecht ist eingetragen, das materiellrechtlich nicht besteht
inkons_eE(G,P,S) :- eingetragenes_Recht(G,P,eigentum,S), not eigentuemer(G,P,S).
restoreSitArg(inkons_eE(G,P),S,inkons_eE(G,P,S)).
%ein Recht, das materiellrechtlich besteht, ist nicht eingetragen
inkons_neE(G,P,S) :- eigentuemer(G,P,S), not eingetragenes_Recht(G,P,eigentum,S).
restoreSitArg(inkons_neE(G,P),S,inkons_neE(G,P,S)).
&;9
% inkonsistente Eintragungen über eine Hypothek












% inkonsistente Eintragungen über einen Nieszbrauch
inkonsN(G,P,S) :- nieszbraucher(G,P,S), not eingetragenes_Recht(G,P,nieszbrauch,S);
eingetragenes_Recht(G,P,nieszbrauch,S), not nieszbraucher(G,P,S).
restoreSitArg(inkonsN(G,P),S,inkonsN(G,P,S)).
inkons_eN(G,P,S) :- eingetragenes_Recht(G,P,nieszbrauch,S), not nieszbraucher(G,P,S).
restoreSitArg(inkons_eN(G,P),S,inkons_eN(G,P,S)).
inkons_neN(G,P,S) :- nieszbraucher(G,P,S), not eingetragenes_Recht(G,P,nieszbrauch,S).
restoreSitArg(inkons_neN(G,P),S,inkons_neN(G,P,S)).
% inkonsistente Eintragungen über die Zuordnung der Grund- und Flurstücke

























%stop ist die Transaktion, die das Programm beendet
poss(stop(T),S).
&;9,







% Fix a solution to the temporal constraints
%***************************************
chooseTimes(s0).
chooseTimes(do(A,S)) :- chooseTimes(S), time(A,T), rmin(T).
%***************************************







prettyPrintSituation(S) :- makeActionList(S,Alist), nl,
                write(Alist), nl.
makeActionList(s0,[]).
makeActionList(do(A,S),L) :- makeActionList(S,L1), append(L1,[A],L).
% ******Anzeigen des Inhaltes der Datenbank******
makeGrundstuecksList(List,S) :- findall (G,grundstueck(G,S),List).
makePersonenList(List,S) :- findall (P,person(P,S),List).
makeGFMList(List,S) :- findall ((G,F), grundstueck_Flurstuecke_m(G,F,S), List).
makeEigentuemerList(List,S) :- findall ((G,P), eigentuemer(G,P,S), List).
makeGlaeubigerList(List,S) :- findall ((G,P,W), glaeubiger_Hypothek(G,P,W,S), List).
makeNieszbraucherList(List,S) :- findall ((G,P), nieszbraucher(G,P,S), List).
makeRechteList(List,S) :- findall ((G,P,R), eingetragenes_Recht(G,P,R,S), List).
makeWerteList(List,S) :- findall ((G,P,R,W), wert_Recht(G,P,R,W,S), List).
makeGFList(List,S) :- findall ((G,F), grundstueck_Flurstuecke(G,F,S), List).
makeDokuList (List,S) :- findall ((G,P1,P2,R), dokument(G,P1,P2,R,S), List).
makeInkonsEList(List,S) :- findall ((G,P), inkonsE(G,P,S), List).
makeInkons_eEList(List,S) :- findall ((G,P), inkons_eE(G,P,S), List).
makeInkons_neEList(List,S) :- findall ((G,P), inkons_neE(G,P,S), List).
makeInkonsHList(List,S) :- findall ((G,P,W), inkonsH(G,P,W,S), List).
makeInkons_eHList(List,S) :- findall ((G,P,W), inkons_eH(G,P,W,S), List).
makeInkons_neHList(List,S) :- findall ((G,P,W), inkons_neH(G,P,W,S), List).
makeInkonsNList(List,S) :- findall ((G,P), inkonsN(G,P,S), List).
makeInkons_eNList(List,S) :- findall ((G,P), inkons_eN(G,P,S), List).
makeInkons_neNList(List,S) :- findall ((G,P), inkons_neN(G,P,S), List).
makeInkonsGFList(List,S) :- findall ((G,Fl), inkonsGF(G,Fl,S), List).
makeInkons_eGFList(List,S) :- findall ((G,Fl), inkons_eGF(G,Fl,S), List).
makeInkons_neGFList(List,S) :- findall ((G,Fl), inkons_neGF(G,Fl,S), List).
printGrundstuecksList(S) :- write ("Grundstuecke: "), makeGrundstuecksList(List,S),
write(List), nl.
printPersonenList(S) :- write ("Personen: "), makePersonenList(List,S), write(List), nl.
printGFMList(S) :- write ("Grundstücke/Flustuecke/m: "), makeGFMList(List,S), write(List),
nl.
printEigentuemerList(S) :- write ("Eigentuemer: "), makeEigentuemerList(List,S),
write(List), nl.
printGlaeubigerList(S) :- write ("Glaeubiger von Hypotheken: "),
makeGlaeubigerList(List,S), write(List), nl.
printNieszbraucherList(S) :- write ("Nieszbraucher: "), makeNieszbraucherList(List,S),
write(List), nl.
printRechteList(S) :- write ("eingetragene Rechte: "), makeRechteList(List,S), write(List),
nl.
printWerteList(S) :- write ("Werte von Rechten: "), makeWerteList(List,S), write(List), nl.
printGFList(S) :- write ("Grundstücke/Flurstuecke: "), makeGFList(List,S), write(List), nl.
&;9,,
printDokuList(S) :- write ("Dokumente: "), makeDokuList(List,S), write(List), nl.
printInkonsEList(S) :- write ("inkonsistente Eigentumsverhältnisse: "),
makeInkonsEList(List,S), write(List), nl.
printInkons_eEList(S) :- write ("   Einträge unrichtg: "), makeInkons_eEList(List,S),
write(List), nl.
printInkons_neEList(S) :- write ("   Einträge nicht vorhanden: "),
makeInkons_neEList(List,S), write(List), nl.
printInkonsHList(S) :- write ("inkonsistente Hypotheken: "), makeInkonsHList(List,S),
write(List), nl.
printInkons_eHList(S) :- write ("   Einträge unrichtg: "), makeInkons_eHList(List,S),
write(List), nl.
printInkons_neHList(S) :- write ("   Einträge nicht vorhanden: "),
makeInkons_neHList(List,S), write(List), nl.
printInkonsNList(S) :- write ("inkonsistente Nieszbraeuche: "), makeInkonsNList(List,S),
write(List), nl.
printInkons_eNList(S) :- write ("   Einträge unrichtg: "), makeInkons_eNList(List,S),
write(List), nl.
printInkons_neNList(S) :- write ("   Einträge nicht vorhanden: "),
makeInkons_neNList(List,S), write(List), nl.
printInkonsGFList(S) :- write ("inkonsistente Grundstuecke/Flurstuecke: "),
makeInkonsGFList(List,S), write(List), nl.
printInkons_eGFList(S) :- write ("   Einträge unrichtg: "), makeInkons_eGFList(List,S),
write(List), nl.
printInkons_neGFList(S) :- write ("   Einträge nicht vorhanden: "),
makeInkons_neGFList(List,S), write(List), nl.















gamt :- doR(gba,rules,s0,S), chooseTimes(S), prettyPrintSituation(S),printFluentList(S).

